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4-1824(VA 

Azacyclic compounds 
Abstract 

Azacyclic compounds of the formula 
N-X 

. (D. 



wherein X is the group of the formula ■C(1l,)R,.[C(^,)R^^.[C{Rj)Rg-i^. (la) or the group 
of the formula -NCR,)- (lb), R, is unsubstituted or mono- or poly-substituted lower allgrl, 
lower alkenyl or lower alkynyl, it being possible for the substituents to be selected from 
the group consisting of hydroxy and halogen; cycloalkyl. cycloalkenyl. phenyHower 
alkyl phenyl-lower alkenyl or phenyl-lower alkynyl. R2 is carboxy, IH-tetrazol-S-yl. 
SO3H. PO2H2. PpjHj or haloalkanesulfonylamino. either R3, R^. Rj, R^. R^ and Rg, 
independently of one another, are hydrogen, unsubstituted or mono- or poly-substituted 
lower alkyl. lower alkenyl or lower alkynyl, it being possible for the substituents to be 
selected from the group consisting of halogen, free or etherified hydroxy, free or esterified 
or amidated carboxy and unsubsUtuted or substituted amino; free or esterified or amidated 
carboxy. cycloalkyl. cycloalkenyl, an aliphatic hydrocarbon radical interrupted by O. or an 
aromatic radical, or one of the three pairs of variables R3/R4. Rj^^ and RyRg is a divalent 
aliphatic hydrocarbon radical and the variables of the other two pairs, independendy of 
one another, are as deGned above. Ri> is hydrogen or unsubsUtuted or mono- or 
poly-substituted lower alkyl. lower alkenyl or lower alkynyl. it being possible for the 
substituents to be selected from the group consisang of free or etherified hydroxy and free 
or esterified or amidated carboxy. the indices p and ^ independcnUy of one another, are 0 
or 1 and the rings A and B. independendy of another, are unsubsUtuted orsubstituted~ 
and. if appropriate, die tautomecs thereof, in each case in free foim or in die form of salts 



2050769 



can be prepared in a manner known per se and can be used, for example, as active 
ingredients in medicaments. 
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Azacvclic comnounds 

The invention relates to azacycllc compounds of the formula 
N-X 




a). 



whe,e.n X « the gmup of the fomula -C(R3)R,-[C(R,)R,,^.[C(R,)R3 J,- (la, or the group 
Of the formula -N{R,). (lb). R, is unsubstituted ormono- or poly-substitutcd lower icy] 
lower alkenyl orlower alkynyl, it being possible for the subsiiiuents to be selected from ' 
the group consisting of hydroxy and halogen: cycloalkyl. cycloalkenyl. phenyHower 
phenyl-lower alkenyl or phenyi-lower alkynyl. R, is carboxy. J H-tetntzoLS-yl. 
SO3H. PO2H2. PO3H2 or haloalkanesulfonylamino. either R3. R,. R,. R.. r, 
independently of one another. ^ hydrogen, unsubstituted or mono- or poly-subsatuted 
lower aUqrUower alkenyl 0, lower alkynyl. itbeingpossiblefor the su 
selected from the group consisting of halogen, ftee or etherified hydroxy, ftee or esterified 
or a«,adated carboxy and unsubstituted or subsdtuted amino; free or esterified or amidated 
carboxy. eye oalkyl. cycloaUcenyl. an aliphatic hydrocarbon „.dical imem,pted by O or an 
jmaucra6cal.^pneof the three pairs of variables R^,K^, and R^R, is adi;ale„t 
al,phat.c hydrocarbon radical and the variables of the other two.paL. indeWdenUy of 
one another, are as defined above. is hydrogen or unsubstituted or mono- or 
Pdy-«ibsdtuted lower alkyl. lower alkenyl or lower alkynyl. it being possible for the 
subsutuents to be selected from the group consisting of free or etherified hydroxy and free 

on and the nngs A and B. independently of one another, are unsubsUtuted or substituted 
m free form or «, the form of salts, and. if appropriate, to the tautomers of those 
compounds, to the use of those compounds and tautome^. to a process for the preparation 
omo^compounds and tautomers. and topharmaceudcal^ 
feeformormthe form ofapharmaceuUcally acceptable salt, suchacompoundlor^ 



-2. 



2050789 



The compounds I may in some cases be in the form of proton tautomers. If, for example, 
X is a group -NH-, corresponding compounds I comprising the grouping -NH-C(=0). may 
be in equilibrium with the tautomeric hydroxy derivatives, that is to say with the 
corresponding compounds having a grouping of the formula -N=C(OH)-. Accordingly, 
hereinbefore and hereinafter, any reference to the compounds I should be understood as 
including the corresponding tautomers as appropriate and expedient. 

The compounds I may be in the form of salts, especially pharmaceuUcaUy acceptable 
salts. If the compounds I have at least one basic centre, they can form acid addition salts. 
The latter are fonned. for example, with strong inorganic acids, such as mineral acids, for 
example sulfuric acid, a phosphoric acid or a hydrohalic acid, with strong organic 
carboxylic acids, such as unsubsUtuted or substituted, for example halo-substituted. 
C,-C4alkanecarboxylic acids, for example acetic acid, saturated or unsaturated 
dicarboxylic acidis, for example oxalic, malonic. succinic, maleic. fumaric, phthalic or 
terephthallc acid, hydroxycarboxylic acids, for example ascorbic, glycolic. lactic, malic, 
tartaric or citric acid, amino acids, for example asparUc or glutamic add, or benzoic acid, 
or with organic sulfonic acids, such as unsubsliluted or substituted, for example halo- 
subsdtuted, CrC4alkanesulfonic or arylsulfonic acids, for example mcthanesulfonic or 
p-toluenesulfonic acid. Corresponding acid addition salts can also be formed with a basic 
centre that may additionally be present. In addiUon. compounds I having at least one 
acidic group (for example COOH or lH-tetnizoI-5-yl) can form salts with bases. Suitable 
salts with bases are. for example, metal salu, such as alkali metal or alkaline earth metal 
salts, for example sodium, potassium or magnesium salts, or salts with ammonia or an 
organic amine, such as morpholine. thioraorpholine. piperidine. pyrrolidine, a mono-, di- 
or tri-lower alkylamine. for example ethyl-, teri-butyl-. diethyl-, diisopropyl-. iriethyl-. 
tributyl- or dimethylpropyl-amine. or a mono-, di- or iri-hydroxy-lower alkylamine, for 
example mono-, di- or tri-ethanolamine. Furthemnore, corresponding internal salts can be 
formed. The invention relates also to salts not suitable for pharmaceutical uses, which can 
be used, for example, for isolating and/or purifying free compounds I or their 
pharmaceutically acceptable salts. 

The rings A and B form a biphenylyl radical, corresponding 4-biphenylyl being preferred 
and the radical Rj preferably being located in a 2^positlon of ring B. The rings A and B. 
independenUy of one another, are unsubsiitutcd or mono- or poly-subsUluted, for example 
di- or tri-subsUtuted. it being possible for the subsliluents to be selected from the group 
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consisting of halogen, hydroxy, elherified hydroxy, amino, substituted amino, carboxy, 
esterified carboxy, amidated carboxy, lower alkyl» Tower alkenyl, lower alkynyl, an 
aliphatic hydrocarbon radical interrupted by O, and trifluoiomeihyl. 

Elherified hydroxy is lower aikoxy or lower alkenyloxy. 

Esterified carboxy is carboxy esterified by an alcohol the alcoholic hydroxy function of 
which is bonded to lower alkyl, lower alkenyl, lower alkynyl or lower alkoxy-lower alkyl, 
-lower alkenyl or -lower alkynyl. 

Amidated carboxy is carbamoyl the amino group of which is unsubsiituted or mono- or 
di-substituted by identical or different substituents selected from lower alkyl, lower 
alkenyl, lower alkynyl, hydroxy-lower alkyl, lower alkoxy-lower alkyl and phcnyl-lower 
alkyl, -lower alkenyl or -lower alkynyl, or is disubstitutcd by lower alkylene or by lower 
alkyieneoxy-lower alkylene. 

Substituted amino is amino that is mono- or di-subslituied by identical or different 
subsUtuents selected from lower alkyl, lower alkenyl. lower alkynyl and phenyMowcr 
alkyl, -lower alkenyl or -lower alkynyl, or is disubsiimted by lower alkylene or by lower 
alkyleneoxy-lower alkylene. 

An aliphatic hydrocarbon radical interrupted by O is lower alkoxy-lower alkyl, -lower 
alkenyl or -lower alkynyl or lower alkenyloxy-lower alkyl, -lower alkenyl or -lower 
alkynyl. 

An aromatic radical is phenyl, naphthyl, pyirolyl, pyrazolyl, imidazolyl, triazolyl. 
tetrazolyl, fuiyl, thienyl or pyridyl. 

A divalent aliphatic hydrocarbon radical is lower alkylene or lower alkenylene. 

The aromatic radicals listed above, like the phenyl radicals in phenyl-substiiuled groups, 
for example in phenyl-Iower alkyl groups, are. independendy of one another, unsubstituled 
or mono- or poly-subsUtuted. for example di- or iri-substituted. it being possible for the 
substituents to be selected from the group consisting of halogen, hydroxy, lower aikoxy, 
unsubsUluled or substituted amino, free or esterified or amidated carboxy. lower alkyl. ' 
lower alkenyl, lower alkynyl and trinuoromethyl. 
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The general terms used hereinbefore and hereinafter, unless othenvise defined, have the 
following meanings. 

The tenn "lower" denotes that corresponding groups and compounds comprise up to and 
including 7, preferably up to and including 4. carbon atoms. 

Lower alkyi is Cj-Cjallcyl. that is to say. methyl, ethyl, n-propyl, isppropyl. n-butyl. 
isobuiyl. sec-butyl, tert-butyl or a corresponding pentyl. hexyl or heptyl radical-. 
Ci-C4all!yl is preferred. 

Lower alkenyl is Cj-Callcenyl and is, for example, propen-2-yl. allyl or but-l-en-3-yl, 
but-l-en-4-yl. but.2-en- 1-yl or but-2-en-2-yl. Cj-Cjalkenyl is preferred. 

Lower alkynyl is Cj-Cyalkynyl and is. for example, propargyl. 

Lower alkylene is Cj-C^alkylene. is straight-chained or branched, and is espcclaUy 
ethylene. prop-U-ylene, but-l,4.ylene. pent-l,5-ylene, prop-l,2-yIene. 2-methylprop- 
1.3-ylene or 2.2.dimethylprop-1.3-yiene. Cj-Csalkylene is preferred. 

Lower alkenylene is Cj-Cjalkenylene and is. for example, but-2-en-l .4-ytene. 

Cydoalkyl is Cj-CTcycIbalkyl, that is to say. cyclopropyl. cyclobuiyl. cyclopentyL 
cyclohexyl or cycloheptyL Cyclopentyl and cyclohexyl are prefeircd. 

Cycloalkenyl is Cj-C^cycloalkenyl and is. for example, cyclopent-2-enyl or -3-enyI or 
cyclohex-2-enyI or -3-enyl. 

Phenyl-lower alkyI is phenyI-C,-Qalkyl and is. for example, benzyl or 1- or 2-phenethyl 
while phenyl-lower alkenyl and phenyl-lower alkynyl are phenyl-Cj-Cjalkenyl and 
-alkynyl. respectively, for example 3-phenylallyl or 3-phenylpropargyl. 

Hydroxy-lower alkyl is hydroxy-C,-C4alkyl. such as hydroxymethyl. 2-hydroxyethyl or 

3-hydroxypropyL 



Lower alkoxy is Ci-C^alkoxy. that is to say, meihoxy, ethoxy. n p(X)poxy. 



isopropoxy. 
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neptyioxy. C2-C4alfcoxy is prefeited. 

Lower aJkenyloxy is Ca-Calkenyloxy and i.. forexampJe. allyloxy. bu.-2:en-l-yloxy or 
but-S-cn-l-yloxy.Cj-Cjalkenyloxyisprefened. 

Lower alkoxy-Iower aUcyl is C,-C,aIkaxy-C.-C,aUcyl. such as 2-meftoxycthyl. 
2-ethoxyethyI. 2-(n-propoxy)ethyl or ethoxymethyl. 

Lower allcoxy-lowerallcenyl and -lower alkynyl are q.C,alkoxy-C3-C,-aIlcenyl and 
-alkynyl, respectively. ' 

!r,l?TT'"' " C3-Cs^«^eny,oxy-C,-C,aUcy,. such as 2-al.y,oxyeU,yI. 
andloweralke„yloxy-Ioweralkenyland-loweralkynylareC3-C5a^ 
C3-C5-aIkenyland -alkynyl, respectively. 

Halogen is especially halogen having an atomic number of up to and including 35 that is 
to say. fluoiifle. chlorine or bromine, and also includes iodine 

Haloalkanesulfonylamino is halo-C,-C,alkanesulfonylamino and is. for example, 
^uoromethane-. dinuo^omethane-. U.2-trifluor^^^^^^^^ 
sulfonylan„no.Halo-q-C,aIkanesulfonylaminoisprefened. 

Bctensive pharmacological research has shown that the compounds I and their 

antagonistic properties. 

Angiotensin II is known to have pronounced vasoconstrictive properdes and. mo.«,vcr to 
sumulateaMostcronc secretion, thuscausing marked sodium/wateVretenUo;^^ 
aag.o.ens.nIIacUvitymanifes.si.selfim.aliainan increase in b.^^^^^^ 

Theiraportanceofangiotensinnantagonistsliesinihesupptession bvcomoeHtiv. • 
.nhibitionofthebindi„gofangio.ensi„n.o.hereccptors.'i;r:^^^^^^ 
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constriction and of stimulation of aldosterone secretion produced by angiotensin H. 

The angiotensin II antagonistic properUes of the compounds I and their pharmaceutically 
acceptable salts can be delected in the angiotensin U binding test. In that test, smooth 
muscle cells from homogenised rat aona are used. The solid centrifugate is suspended in 
50 mM of tris buffer (pH 7.4) with the use of pepudase inhibitors. TTie samples are 
incubated for 60 minutes at 25»C with '^I-angiotensin n (0. 175 nM) and a varying 
concentration of angiotensin II or of test compound. The incubation is then terminated by 
the addition of ice-cold-phosphate-buffeted saline aod the reaction mixture is filtered 
through Whatman GF/F filtere. THe filters are counted using a gamma counter. The IC«> 
values axe detennined from the dose/activity curve. IC50 values of approximately 10 nM 
and above are found for the compounds I and their pharmaceutically acceptable salts. 

Tests on isolated rings of rabbit aorta can be used to determine angiotensin U induced 
vasoconstriction. For that purpose, rings of aorta are dissected from each thorax and are 
fixed between 2 parallel clips at an Initial tension of 2 g. The rings are then immersed in 
20 ml of a tissue bath at 3rc and gassed with a mixture of 95 % and 5 % COj The 
isometric reactions are measured. At 20-minute intervals the rings are stimulated 
alternately witi, 10 nM angiotensin n (Hypertensin - CIBA) and 5 nM noradienalin 
chlonde. n,e rings are then incubated with selected concentrations of tiw test compounds 
before being treated with the agonists. The data are analysed on a Buxco digital computer 
The concentrations Uiat effect 50 % inhibition of the initial control values are given as the 
ICso values. IC50 values of approximately 5 nM and above are found for compounds I and 
uieir pharmaceutically acceptable salts. 

nie fact that tiie compounds I and their pharmaceutically acceptable salts are able to 
reduce high blood pressure induced by angiotensin II can be verified in U»c test model of 
Uje normotensive amtesthetised rat After calibration of the preparations using 0.9 % NaCl 
(I ml/kg >.v.) and noradrenalin (1 fig/kg i.v.) or angiotensin II (0.3 |ig/kg i y ) 
respectively, increasing doses (3-6) of Uie test compound arc injected intntvenously by 
means of bolus injection, whereupon after each dose angiotensin « or noradrenalin is 
admm.stered at 5-minute intervals. TTic blood pressure is mettsured directly at ti,e carotid 
and recorded in an on-line data-recording system (Buxco). TTie specificity of the angio- 
tensm II antagonism is indicated by the selective inhibition of the pressure caused by 
angiotensin n but not of that caused by noradrenalin. m this test model, the compounds I 
and tiieir pharmaceutically acceptable salts exhibit an inhibiting effect at a dose of 
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approximately 0.3 mg/kg i.v. and above. 

The antihypertensive acdvity of the compounds I and their pharmaceutically acceptable 
salts can also be demonstrated in the test model of the renal hypertensive rat High Wood 
pressure is induced in male rats by constriction of a lenal artery by the Goldblatt method. 
Doses of the test compound are administered to the rats using a stomach probe. Control 
animals receive an equivalent volume of solvent. Blood pressure and heartbeat arc 
measured indirectly in conscious animals by the tail-clamping method of Ceroid et al. 
fHelv. Physioh Acta 24 (1966), 58] at intervals botl^ before administration of the test 
compound or of the solvent and during the course of the experiments. The pronounced 
antihypertensive effect can be detected at a dose of approximately 30 mg/kg p.o. and 
above. 

The compounds I and their pharmaceutically acceptable salts can accordingly be used, for 
example, as active ingredients in antihypertensive drugs which are used, for example, for 
ilje treatment of high blood pressure and of cardiac insufficiency. The invention thus 
relates also to the use of the compounds I and their pharmaceutically acceptable salts for 
the preparaUon of corresponding medicaments and for the therapeutic treatment of high 
blood pressure and of cardiac insufficiency. The preparation of the medicaments includes 
the commercial preparation of the active ingredients. 

The invention relates especially to a compound of formula I wherein X is the group la or 
the group lb, is unsubstituted or mono- or poly-substituted lower alkyl, lower alkenyl 
or lower alkynyl, it being possible for the subsUtuents to be selected fn>m the group 
consisting of hydroxy and halogen; cycloalkyl. cycloalkenyl, phenyMower alkyl. phenyl- 
lower alkenyl or phenyl-lower alkynyl, is carboxy. lH-tetrazol-5-yl SO3H. PO^Hj. 
P03H2orhaioalkaneisulfonylamino.MtherR3, R^. R5, r^, r^ and Rg, independently of one 
another, are hydrogen, unsubstituted or mono- or poly-substituted lower alkyi» lower 
alkenyl or lower alkynyl, it being possible for the subsiituents to be selected from the 
group consisting of halogen, hydroxy, lower alkoxy, lower alkenyloxy, carboxy, carboxy 
esterified by an alcohol the alcoholic hydroxy function of which is bonded to lower alkyl, 
lower alkenyl, lower alkynyl or to lower alkoxy-lower alkyl. -lower alkenyl or -lower 
alkynyl; carbamoyl the amino group of which is unsubsUtuted or mono- or dt-substituted 
by idenUcal or different substiluents selected from lower alkyl, lower alkenyl, lower 
alkynyl, hydroxy-lowcr alkyl. lower alkoxy-lower alkyl and phenyl-lower alkyl, -lower 
alkenyl or -lower alkynyl, or is di-substituied by lower alkylene or by lower 
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allcyleneoxy-lowcr alkylene; amino and amino that is mono* or di-subsiituted by identical 
or different subslituents selected from lower alkyl, lower alkenyl, lower alkynyl and 
phenyWower alkyi, -lower alkenyl or -lower aJkynyl. or is disubsdluted by lower alkylene 
or by lower alkyleneoxy-Iower alkylene; or are carboxy, carboxy esierified by an alcohol 
the alcoholic hydroxy function of which is bonded to lower alky], lower alkenyl, lower 
alkynyl or to lower alkoxy-lower alkyl. -lower alkenyl or -lower alkynyl; carbamoyl the 
amino group of which is unsubsiiiuted or mono- or di-substiluied by identical or different 
substituents selected from lower alkyl. lower alkenyU lower alkynyl, hydroxy-lower alkyl, 
lower alkoxy-lowcr alkyl and phenyl-lower alkyl, -lower alkenyl or -lower alkynyl, or is 
di-substituted by lower alkylene or by lower alkyleneoxy-lower alkylene; cycloalkyl, 
cycloalkenyl, lower alkoxy-lower alkyl, -lower alkenyl or -lower alkynyl, lower 
alkenyloxy-lower alkyl. -lower alkenyl or -lower alkynyl, phenyl, napbthyl, pyrrolyl. 
pyrazolyl, imidazolyl, triazolyl, tetrazolyl, furyl, thienyl or pyridyl, or one of the three 
pairs of variables R3/R4, R5/R6 and RjfR^ is lower alkylene or lower alkenylene. and the 
variables of the other two pairs, independently of one another, are as defined immediately 
above, R9 is hydrogen or unsubstituted or mono- or poly-substituted lower alkyl, lower 
alkenyl or lower alkynyl. it being possible for the substituents to be selected from the 
group consisting of lower alkoxy, lower alkenyloxy, carboxy. carboxy esterificd by an 
alcohol the alcoholic hydroxy function of which is bonded to lower alkyl, lower alkenyl, 
lower alkynyl or to lower alkoxy-lower alkyl, -lower alkenyl or -lower alkynyl, and 
carbamoyl the amino group of which is unsubstituted or mono- or di-substituted by 
identical or different substituents selected from lower alkyl, lower alkenyl, lower alkynyl, 
hydroxy-lower alkyl, lower alkoxy-lower alkyl and phenyl-lower alkyl, -lower alkenyl or 
-lower alkynyl, or is disubstituted by lower alkylene or by lower alkyleneoxy-lower 
alkylene, the indices p and q, independently of one another, are 0 or 1, and the rings A and 
B, independently of one another, are unsubstituted or mono- or poly-substituted, it being 
possible for the substituents to be selected from the group consisting of halogen, hydroxy, 
lower alkoxy, lower alkenyloxy, amino, amino mono- or di-substituted by identical or 
different substituents selected from lower alkyl. lower alkenyl, lower alkynyl and 
phenyl-lower alkyl. -lower alkenyl or -lower alkynyl. or disubstituted by lower alkylene or 
by lower alkyleneoxy-lower alkylene; carboxy, carboxy esterificd by an alcohol the 
alcoholic hydroxy function of which is bonded to lower alkyl. lower alkenyl, lower 
aU^nyl or to lower alkoxy-lower alkyl, -lower alkenyl or -lower alkynyl; carbamoyl the 
amino group of which is unsubstituted or mono- or di-substituted by identical or different 
substituents selected from lower alkyl, lower alkenyl, lower alkynyl. hydroxy-lower alkyl, 
lower alkoxy-lower alkyl and phenyl-lower alkyl, -lower alkenyl or -lower alkynyl, or is 
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disubstituted by lower alkylene or by tower alkyleneoxy-lower alkylene; and lower alkyl, 
lower alkenyl. lower alkynyl, lower alkoxy-lower alkyl. -lower alkenyl and -lower 
alkynyl lower alkenyloxy-lower alkyl, -lower alkenyl and -lower alkynyl and 
trifluoromethyl. or, if appropriate, a tautomer thereof, in each case in free form or in the 
form of a salt. 

The invention relates especially to a compound of formula I wherein X is the group la or 
the group lb, Ri is lower alkyl lower alkenyl, lower alkynyl, cycloaikyl or phenyl-lower 
alkyl. R2 is carboxy. IH-tetrazol-5-yl, SO3H, POjHj, PO3H2 or haloalkancsulfonylamino, 
either R3, R^, R5, R^, R^ and Rg, independently of one another, are hydrogen, lower alkyl, 
lower alkenyl, lower alkynyl, carboxy, carboxy esterified by an alcohol the alcoholic 
hydroxy function of which is bonded to lower alkyl; carbamoyl the amino group of which 
is unsubstituted or mono- or di-substit«ted by identical or different lower alkyl 
substituents; cycloaikyl, lower alkoxy-Iower aUcyl, phenyl, naphihyl. pyrrolyl,.pyrazolyl, 
imidazolyl, triazoiyl, tetrazolyl, furyl. ihienyl or pyridyl, or one of the three pairs of 
variables R3/R4, R5/R5 and Ry/R^ is lower alkylene or lower alkenylene and the variables 
of the other two pairs, independently of one another, arc as deHned immediately above, R^ 
is hydrogen, lower alkyl, lower alkenyl or lower alkynyl either the Indices p and q are 0 or 
one of the indices p and q is 0 and the other of the indices p and q is 1, the rings A and B, 
independently of one another, are unsubstituted or mono- or poly-substitulcd, it being 
possible for the substituents to be selected from the group consisting of halogen, hydroxy, 
lower alkoxy, amino, amino mono- or di-substituted by identical or different substituents 
selected from lower alkyl and phenyl-lower alkyl. carboxy, carboxy esterified by an 
alcohol the alcoholic hydroxy function of which is bonded to lower alkyl; carbamoyl the 
amino group of which is unsubstituted or mono- or di-substituted by identical or different 
substituents selected from lower alkyl and phenyl-lower alkyl, or is disubstituted by lower 
alkylene or by lower alkyleneoxy-lower alkylene; and lower alkyl and trifluoromethyl, and 
the ring B is bonded in the 4-position of the ring A and Rj is bonded in a 2-position of the 
ring B, or, if appropriate, a tautomer thereof, in each case in free form or in the form of a 
salt 

The invention relates more especially to a compound of formula I wherein X is the group 
la or the group lb, R^ is C,-C4alkyl, such as n-propyl or n-buiyl, Rj is carboxy or 
lH-tetfazoi-5-yl. either R3. R4, R5, Rg, R7 and Rg. independently of one another, are 
hydrogen or Ci-C4alkyl, such as methyl or ethyl, or one of the three pairs of variables 
R3/R4. RyR6 and R^/Rg is Cj-Cjalkylene. such as but.l.4-ylcnc or pent-1.5-ylene. and the 
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variables of ihe other two pairs, independently of one another, are as defined immediately 
above» R9 is hydrogen or Cj<:4alkyl, such as methyl, either the indices p and q are 0 or 
one of ihe indices p and q is 0 and the other of the indices p and q is 1, the rings A and B 
are unsubsUtuted and the ring B is bonded in the 4-position of the ring A and Rj is bonded 
in a 2-position of the ring B, or, if appropriate, a tautomcr thereof, in each case in free 
form or in the form of a salt. 

The invention relates very especially to a compound of formula I wherein X is the group 
la or the group lb, R, is Ci-C4alkyl, such as n-propyl or n-buiyl, is lH-ieirazoI-5-yl, 
either R3, R^, R5, R^, R^ and Rg, independendy of one another, are hydrogen or 
CpC4alk:yI, such as methyl or ethyl, or one of the three pairs of variables R3/R4, R/R^ and 
R7/R8 is C2-C5alkylene. such as but-1.4-ylene or pent«1.5-ylenc, and the variables of the 
other two pairs are hydrogen. R9 is hydrogen, either the indices p and q are 0 or one of the 
indices p and q is 0 and the other of the indices p and q is 1. the rings A and B are 
unsubstituied and the ring B is bonded in the 4-posttion of the ring A and Rj is bonded in a 
2-position of the ring B, or, if appropriate, a tauiomer thereof, in each case in free form or 
in the form of a salt 

The invention relates especially to a compound of formula I wherein X is the group la, Rj 
is Ci-C4alkyl, such as n-propyl or 'n-bulyl, Rj is lH-telrazol-5-yi. cither R3, R4, R5, R^, R^ 
and Rg, independently of one another, are hydrogen or CpC4aIkyI. such as methyl or 
ethyl, or one of the three pairs of variables R3/R4, Rj/R^ and R^/Rg is C2-C5alkylenc. such 
as but-l,4-ylene or pent-1.5-ylene and the variables of the other two pairs are hydrogen, 
either the indices p and q are 0 or one of the indices p and q is 0 and the other of the 
indices p and q is 1. the rings A and B are unsubstituted and the ring B is bonded in the 
4-posiiion of the ring A and R2 is bonded in a 2-position of the ring B, in free form or in 
the form of a salt 

The invention relates most especially to a compound of formula I wherein X is the group 
la. Ri is CL-C4aikyl, such as n-propyl or n-bulyl. Rj is lH-teLrazol-5-yl. R3, R4. R5, R^. R^ 
and Rg. independently of one another, are hydrogen or C,-C4alkyl, such as methyl or 
ethyl, either the indices p and q are 0 or one of the indices p and q is 0 and the other of the 
indices p and q is 1. the rings A and B are unsubstituted and the ring B is bonded in the 
4-position of the ring A and Rj is bonded in a 2-position of the ring B, in free form or in 
the form of a salt 
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Exaa^plesand.,fappropru«.«>u.utom«s.l«^^^^ 

a) in a compound of the fonnula 
N-x 



(II). 



wj..i„z,isa«dical^^ 

b) cyclising a compound of the formula 
HN-X 




(HI). 



or a salt thereof, or 



c) reacting a compound of the fonnula 

HaN-X 
HN^O 




^/^yip (IV). 



or a salt thereof, with a compound of the fonnula 
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Ri-C(Z2)(2:3)Z4 (V). 

wherein cither Z2 and together arc unmodified or functionally modified 0x0 and ^ is a 
nucleofugal leaving group. orZj. Z3 and Z4, independently of one another, arc a 
nucleofugal leaving group, and in each case, if desired, converting a compound I 
obtainable in accordance with the process or in another manner, or a lauiomer thereof, in 
each case in free form or in the form of a salt, into a different compound I or a lauiomer 
thereof^ separating a mixture of isomers obtainable in accoixlance with the process and 
isolating ihe desired isomer and/or converung a free compound I obtainable in accordance 
with the process, or a lautomer thereof, into a salt, or converting a salt of a comj^ound I 
obtainable in accordance with the process, or of a lauiomer thereof, into the free 
compound I or a tautomer thereof or into a different salt 



Salts of starting materials having at least one basic centre are corresponding acid addition 
salts, while salts of starting materials having at least one acidic group arc salts' with bases, 
in each case as described hereinbefore in connection with corresponding salts of 
compounds I. 

The reactions described hereinbefore and hereinafter in the Variants are carried out in a 
manner known per se, for example in the absence or. customarily, in ihe presence of a 
suitable solvent or diluent or of a rabcture thereof, and. as required, with cooling, at room 
temperature or with heating, for example in a temperature range of from approximately 
-80''C to the boOing temperature of the reaction medium, preferably from approximately 
-10° to approximately +200^C, and, if necessary, in a closed vessel, under pressure, in an 
inert gas atmosphere and/or under anhydrous conditions. Details of suitable reaction 
conditions are also to be found especially in the Examples. 

Variant a): 

Radicals tiiat can be converted into the variable Rj are, for example, cy ano, mercapto, 
halogen, the group -Nj* A", wherein A* is an anion derived from an acid, amino, 
functional derivalives of COOH, SO3H. PO3H2 and PO2H2, and protected lH-ttitrazol-5- 

yi 



Radicals Zj tiiat can be converted into lH-tetrazol-5-yl Rj are, for example, 
protected lH-telrazol-5-yL 
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For Che preparation of compounds I wherein Rj is lH-tetrazoi-5-yl. there is used as 
starting material, for example, starting material n wherein Zj is cyano. which is reacted, 
for example in an inert solvent, such as an aromatic or araliphatic hydrocarlwn, for 
example in toluene or in a xylene, prefenibly whUe heating, with an azide, for example 
with HN3 or, especially, a salt, such as an allcati metal salt, thereof, or with an organotin 
azide. such as tri-lower alkylUn azide or triarylUn azide. Preferred azides are. for example, 
sodium and potassium azide and tri-C,-C4allcyltin azide. for example trimethyl- or 
iribuQrl-tin azide, and triphenyltin aade. 

Suitable protecting groups of protected IH-tetrazol-S-yl are the protecting groups 
customarily used in tetrazole chemistry, especially triphenylmethyl, unsubstituted or 
substituted, for example nitro-substituted, benzyl, such as 4-nitrobenzyl. lower aikoxy- 
methyl. such as methoxymethyl or ethoxymethyl, lower alkylthiomcthyl, such as mcihyl- 
thiomethyl, and 2-cyanoethyl, also lower alJcoxy-lower alkoxymcthyl. such as 2-racthoxy- 
ethoxyraethyl. benzyloxyraethyl and phenacyl. The removal of the proteciing groups is 
effected in accordance with known methods. For example, triphenylmethyl is customarily 
removed by means of hydrolysis, especially in the presence of an acid, for example in the 
presence of hydrogen halide. advantageously in an inert solvent, such as a haloalkane or 
an ether, for example in dichloromethane or dioxane. and with heating, or by 
hydrogenolysis in the presence of a hydrogenation catalyst. 4-mtrobenzyl is removed, for 
example, by hydrogenolysis in the presence of a hydrogenation catalyst, methoxymeiliyl 
or ethoxymethyl is removed, for example, by treatment with a tri-lower alkyltin bromide, 
such as triethyl- or tributyl-tin bromide, meihylthiomethyl is removed, for example, by ' 
treatment with trifluoroacetic acid, 2-cyanoethyl is removed, for example, by hydrolysis, 
for example with sodium hydroxide solution, 2-methoxyethoxymethyl is removed, for 
example, by hydrolysis, for example with hydrochloric acid, and benzyloxymethyl and 
phenacyl are removed, for example, by .hydrogenolysis in the presence of a hydrogenation 
catalyst 

A radical Z, that can be convened into SO3H is. for example, the mereaplo group. 
Starting compounds II having such a group are oxidised, for example, by oxidising 
methods known fierse to form compounds I wherein Rj is SO3H. Examples of su|-tabk5 
oxidising agents are inorganic peracids, such as peracids of mineral acids, for example 
periodic acid or persulfuric acid, organic peracids, such as peicarboxyUc or persulfonic 
acids, for example perfonnic, peracetic, trifluoroperacetic or perbenzoic acid or 
p-toluenepersulfonic acid, or mixtures of hydrogen peroxide and acids, for example 
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mixtures of hydrogen peroxide and acetic acid. The oxidation is frcqucndy carried out in 
the presence of suitable catalysts, there being mentioned as catalysts suitable acids, such 
as unsubstituted or substituted carboxylic acids, for example acetic acid or Irifluoroacelic 
acid, or transition metal oxides, such as oxides of elements of subgroup VI, for example 
molybdenum or tungsten oxide. The oxidation is carried out under mild conditions, for 
example at temperatures of from approximately -50"* to approximately +100®C. 

A group that can be converted into POjHj R2 is to be understood as being, for example, a 
group A*, A" being an anion of an acid, such as a mineral acid. Corresponding 
diazonium compounds are, for example, reacted in a manner known ger se with 
phosphoru5(ni) halide, such as PCI3 or PBr3, and worked up by hydrolysis, compounds I 
wherein is PO3H2 being obtainable. 

Compounds I wherein Rj is POjHj arc obtained, for example, by converting Zj in a 
compound II wherein is a functional derivative of POjHj into PO2H2 in a customary 
manner. 

A suitable radical Zj that can be converted into haloalkanesulfonylamino Rj Is, for 
example, amino. For the preparation of compounds I wherein R2 is haloalkanesulfonyl- 
amino, for example corresponding anilines are reacted with a haloalkanesulfonic acid that 
has been reactively csterified in customary manner, the reaction being carried out, if 
desined, in the presence of a base. TTie preferred reacdvely esterified haloalkanesulfonic 
acid is the corresponding halide, such as the chloride or bromide. 

A radical Zj that can be converted into COOH Rj is. for example, functionally modified 
carboxy, such as cyano, csterified or amidaied caiboxy, hydroxymeihyl or formyL 

Esterified carboxy is, for example, carboxy esterified by an unsubstituted or substituted 
aliphatic, cycloaliphatic or aromatic alcohol. An aliphaUc alcohol is, for example, a lower 
alkanol, such as methanol, ethanol, n-propanol, isopropanol, n-butanol, sec-butanol or 
tert-butanol, while a suitable cycloaliphatic alcohol is, for example, a 3- to 8-raembered 
cycloalkanol, such as cyclo-penianol. -hexanol or -heptanol. An aromatic alcohol is, for 
example, a phenol or a heterocyclic alcohol, each of which may be substituted, especially 
hydroxypyridine, for example 2-, 3-. or 4-hydroxypyridine. 

Amidaied carboxy is, for example, carbamoyl, or carbamoyl that is monosubstituted by 
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hydroxy, amino or by unsubsUlulcd orsubstiliitcd phenyl, mono- or di-subslilulod by 
lower alkyl, or disubstituted by 4- to T-mcmbcrcd alkylenc or by 3-aza-. 3-lower alkylaza-, 
3-oxa- or 3-thia-allcylene. Examples thai may be meniioned are carbamoyl, N-raono- or 
N,N-di-lower alkylcarbaraoyU such as N-mcihyl-, N-cihyl-» N.N-dimethyl-, N,N-diethyi- 
and N,N-dipropyl-carbamoyl, pyrrolidino- and piperidino-carbonyl, raorpholino-. 
piperazino-, 4-methylpiperazino- and thiomorpholino-carbonyl, anilinocarbonyj and 
anilinocarbonyl substituted by lower alkyL lower alkoxy and/or by halogen. 

Preferred functionally modified carboxy is lower aUcoxycarbonyl, such as meihoxy- or 
ethoxy-caibonyl, and cyano. 

Compounds I wherein is carboxy can be prepared, for example, starting from 
compounds II wherein is cyano or eslerified or amidated carboxy, by means of 
hydrolysis, especially in the presence of a base, or, starting from compounds 11 wherein 
is hydroxymethyl or formyl, by means of oxidation. The oxidation is carried out, for 
example, in an inert solvent, such as a lower alkanecarboxylic acid, for example acetic 
acid, a ketone, for example acetone, an ether, for example telrahydrofuran, a heterocyclic 
aromatic compound, for example pyridine, or in water, or in a mixture thereof, if 
necessary while cooling or headng, for example in a temperature range of from 
approximately 0** to approximately +150**C. Examples of suitable oxidising agents arc 
oxidising transition metal compounds, especially those having elements of subgroup I, VI 
or VII. Examples that may be mentioned arc: silver compounds, such as silver nitrate, 
oxide and picolinate, chromium compounds, such as chromium irioxide and potassium 
dichromate, and manganese compounds, such as potassium, telrabutylammonium 
permanganate and benzyltriethylammonium perraangfinate. Further examples of oxidising 
agents are suitable compounds having elements of main group IV, such as lead dioxide, or 
halo-oxygen compounds, such as sodium iodate or potassium periodate. 

The starting material n can be obtained by analogy with known methods, for example by 
reacting an acid of the formula H2N-X-COOH (Ila) or an ester of the formula 
H2N-X-COOE (Ha*; -COOE = an ester group, for example lower alkoxycarbonyl, such as 
mcthoxy- or edioxy-carbonyl) in the presence of a base with a compound of the formula 
R,-C(=0)-Z5 (Hb; Z5 = a nucleofugal leaving group, for example halogen, such as 
chlorine), if desired hydrolysing the ester group -COOE in the reaction product, reacting 
the resulting acid of the formula Ri-C{=0>NH.X.COOH (lie), if desired after Conversion 
into a reactive acid derivative, for example after reaction with N-hydroxysuccinimide, in 
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ihe presence of a water-binding agent, such as a carbodiimidc, for example in the presence 
of N,N'-dlcyclohexylcarbodiimide, advantageously in an inert solvent, for example in an 
N,N-di-lower alky!-lower alkandic acid amide, such as in N,N-dimelhylfonnamide, with a 
compound of the formula 




(Hd) 



to form a compound of the formula 



HN-X 




(ne) 



which is then cyclised. for example in the presence of an acid, such as an organic sulfonic 
acid, for example in the presence of .p-toluenesulfonic acid, and if desired while heating, to 
form a compound 11. 

In accordance with a preferred embodiment of Variant a) it is possible, without isolating 
the compounds H. to obtain compounds I wherein is IH-tetrazol-5-yi direcUy from 
compounds lie wherein Z, is cyano by reacting conresponding compounds He. for 
example in an inert solvent, such as an aromatic or aralipbaiic hydrocarbon, for example 
in toluene or a xylene, preferably whUe heating, with an azide, for example with HN3 or. 
especially, a salt, such as an alkali metal salt, thereof, or with an organoiin azide, such as 
tri-lower alkyl- or iriaryl-tin azide. The azides mentioned above arc preferred. 

The starting material II is also obtainable by reacting a compound V with a compound Ild, 
for example in an inert solvent, such as an aromatic or araliphatic hydrocarbon, for 
example in toluene or a xylene, and preferably while heating, and reacting the resulting 
compound of the formula 
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m 



with a compound Ha', for example in an inert solvent, such as an aromatic or araliphatic 
hydrocarbon, for example in toluene or a xyJene. and preferably while heating and if 
desired in the presence of a basic agent, such as in the presence of pyridine or 
triethylamine. 

Furthermore, the starting material II is also obtainable by reacting a compound V with a 
compound Ha*, for example in an inert solvent, such as toluene or a xylene, and if desired 
in the presence of a basic agent, such as in the presence of pyridine or triethylamine, 
reacting the resulting compound of the formula 

N-X 

"i-f (Iln) 
Z4 OE 

With a compound Hd, for example in an inert solvent, such as toluene or a xylene, and if 
desired in the presence of a basic agent, such as in the presence of pyridine or ixiethyl- 
amine, to form a compound of the formula Ilm 




(nm) 



which is then cyclised to form a compound II. for example in an inert solvent, such as a 
aromatic or araliphatic hydrocarbon, for example in toluene or a xylene, and preferably 
while heating. 



Finally, the starting material II is also obtainable by reacUng a compound of the formula 
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N-X 



I 

H 



with a compound of the formula 




wherein 2^ is a nucleofugal leaving group, for example halogen, such as chlorine or 
bromine, for example in an inert solvent, such as an N,N-di-lower alkyl-lower alkanoic 
acid amide» for example in N.N-dimethylformamide, and preferably in the presence of a 
basic agent, such as an alkali metal hydride, for example in the presence of sodium or 
potassium hydride. 



A compound Ilh is obtained, for example, by reacting a compound of the formula 
H2N-X-C(=0)-NH2 (Hg) with a compound V, for example in an inert solvent, such as 
toluene or a xylene, and preferably while heating, and if desired in the presence of a basic 
agent, such as in the presence of pyridine or iriethylamine, or by reacting a compound of 
the formula Ri-C(=NH)-Z7 (llj; Z7 = a nucleofugal leaving group, preferably lower 
alkoxy, such as meihoxy or ethoxy) with a compound Ila', for example in an inert solvent, 
such as an aromatic or araliphadc hydrocarbon, for example in toluene or a xylene, and 
preferably while heating, and if desired in the presence of a basic agent, such as in the 
presence of pyridine or triethylaminc, or by reacting a compound of the formula 
Ri-C(=NH)-NH2 (nk) with a compound Ha' or. for the preparauon of compounds Ilh 
wherein X is a group of the formula -C(R3)R4-CH(R5)- (la*), with a compound of the 
fonnula (R3)R4C=C(R5)-C(=0)-OE (Ho; -COOE = an ester group, for example lower 
alkoxycaibonyl, such as methoxy- or ethoxy-carbonyl), if desired in an inert solvent, such 
as toluene or a xylene, and if desired while heating. 

Variant b); 

The cyclisation is effected in a manner known got se, for example in an inert solvent, such 
as an aromatic or araliphatic hydrocarbon, for example in toluene or a xylene, preferably 
while heating, and if desired in the presence of a basic agent, such as in the presence of 
pyridine or triethylamine, or of an acidic agent, for example in the presence of an acid. 
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such « a mineral acid or an organic carboxylic or sulfonic acid, for example in the 

The starting material Ili can be prepared in a manner known fier se. for example by 

n^actrng an acid of the formula R,C(=O,-NH-X-C00H (IIclTf^esired af^rtncion 

into a reacuve acid derivative, for example aner reacHon with N-hyd«>xysJ^^^^^ 

Tf N nT 11 T"''"'''' ' iTtrj^ce 

Of -drcyclohexylcarbodiimide. advantageously in an inert solvent, for exampleHT 




(nia). 



it being possible for compounds He to bo obtained, for example, as described in Variant a). 

Variant c): 

Unmodified prfunctionally modified 0X0(2, and Z,together)is.forexample oxo thioxo 

Anucleofugalleavinggroup 23 or Z3 or Z,is.for example, hydroxyjo^^^ 

as metiK,xy or ethoxy. lower alky,ti,io. such as methylthio. unsubstiLed or subsuL 
™^suchasami„o.N.loweral.y,aminoorN.N.di-,ow« 

suchasunsubstrtutedorhalogenatedloweralkanesulfonyloxyorunsul^titur^ 
sa^t.tutedl«„«onyloxy.s„chasme*^^^^ 

2^e.«-3ulfo„y,oxy. Rreferted are compounds V when^in Z, z, a™, 2;, are lo^T 
alkoxy. such as methoxy or ethoxy. that is to say. R, -substituted orthoest^. 

The taction Of a compoundIV with a compound V is effected by analogy with known 
methodsunder the customary n^ctionconditions. for example in an inefsolv^^^^^^^ 

an aromauc or araliphatic hydrocarbon, for example in tolue«. or a xZ"^^^^^ 
temperature or while heating and if desired in the presence of an Jh-. T 
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acid, for example in the presence of a hydrohalic acid, such as hydrochloric acid, or of 
acetic acid or p-toluenesulfonic acid. 

The starting material IV can be obtained in a manner known fier se, for example by 
reacting an acid of the formula HjN-X-Q^O-OH aia), if desired after conversion into a 
reactive acid derivative, for example after reaction with N-hydroxysuccinimide, in the 
presence of a water-binding agent, such as a carbodiimide, for example in the presence of 
N,N*-dicyclohexylcarbodiimide, advantageously in an inert solvent, for example in an 
NJ^-di-lower alkyMower alkanoic acid amide, such.as NJ^-dimelbylforroamide, with a 
compound of the formula 




(nia). 



The starting material V is known or can be prepared by analogy with known methods, 

A compound I obtainable in accordance with the process or in another manner or a 
tautoraer thereof can be converted in a manner known per sc into a different compound I 
or a tautomer thereof. 

For example, a compound I having a hydroxy group can be ctherified by methods known 
Egrse. The etherification can be carried out, for example, with an alcohol, such as a lower 
alkanol, or a reactive ester thereof. Examples of suitable reactive esters of the desired 
alcohols are those with strong inorganic or organic acids, such as corresponding halides, 
sulfates, lower alkanesulfonates or unsubstiluted or substituted benzenesulfonaies, for 
example chlorides, bromides, iodides or methane-, benzene- or p-toluene-sulfonates. The 
etherification can be carried out, for example, in the presence of a base, for example an 
alkali metal hydride, hydroxide or carbonate, or of a basic amine. Conversely, 
corresponding ethers, such as lower alkoxy compounds, can be cleaved, for example, by 
means of strong acids, such as mineral acids, for example hydrobromic or hydriodic acid, 
which may advantageously be in the form of pyridinium halides, or by means of Lewis ' 
acids, for example halides of elements of main group m or the corresponding subgroups. 
These reactions can, if necessary, be carried out while cooling or heating, for example in a 
temperature range of from approximately -20° to approximately +100^C, in the presence 
or absence of a solvent or diluent, under an inert gas and/or under pressure and if desired 
in a closed vessel 
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If one of the variables comprises amino, corresponding compounds I can be 
N-(ar)alkylated in a manner known ger se; carbamoyl or carbamoyl-containing radicals 
can likewise be N-(ar)alkylated. The (ar)alkylation is carried out. for example, using an 
(aryl-)CpC7aikyl halidc, for example bromide or iodide, an (aryl-)CrC7aikanesulfonate, 
for example mclhanesulfonate or p-toluenesulfonaie, or a di-Ci-C7aIkylsulfatc, for 
example dimethylsulfate, preferably under basic conditions, such as in the presence of 
sodium hydroxide solution or potassium hydroxide solution, and advantageously in the 
presence of a phase-transfer catalyst, such as tetrabuiylammonium bromide or 
benzyltrimethylammonium chloride, although more strongly basic condensation, agents, 
such as alkali metal amides, hydrides or alcoholates, for example sodium amide, sodium 
hydride or sodium ethanolate, may be necessary. 

In compounds I having as substituent an esterificd or amidated carboxy group, such a 
group can be converted into a free carboxy group, for example by means of hydrolysis, for 
example in the presence of a basic agent or an acidic agent, such as a mineral acid. 

Furthermore, in compounds I having as substituent a carboxy group (especially in the case 
where R2 is other than carboxy), that group can be converted into an esterificd carboxy 
group, for example by treatment with an alcohol, such as a lower alkanol, in the presence 
of a suitable esterifying agent, such as an acidic reagent, for example an inorganic or 
organic acid or a Lewis acid, for example zinc chloride, or of a water-binding 
Cfondensation agent, for example a carbodiimide, such as N,N'-dicyclohexylcarbodiiinidc, 
or by treatment with a diazo reagent, such as a diazo-Iower alkane. for example 
diazomethane. The esteriHed carboxy group can also be obtained by treating compounds I 
wherein the carboxy group is in free form or in the form of a salt, such as an ammonium or 
metal salt, for example an alkali metal salt, such as a sodium or potassium salt, with a 
Cj-C^alkyl halide, for example methyl or ethyl bromide or iodide, or an organic sulfonic 
acid ester, such as a corresponding C,-C7alkyl ester, for example methanesulfonic acid or 
p-toluenesulfonic acid methyl ester or ethyl ester- 
Compounds I having as substituent an esterificd carboxy group can be converted into other 
ester compounds I by means of transestcrification, for example by ttcaunent with an 
alcohol, customarily wth an alcohol that is higher than the alcohol corresponding to the 
esterificd carboxy group in the starting material, in the presence of a suitable iransester- 
ifying agent, such as a basic agent, for example an alkali metal Ci-C7alkanoate, an alkali 
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raeial CpC7alkanolate or an alkali metal cyanide, such as sodium acetate, sodium metfaan- 
olate, sodium ethanolatc, sodium lert-butanolate or sodium cyanide, or of "a suitable acidic 
agent, if desired with the removal of the resulting alcohol, for example by means of 
distillation. It is also possible to use as starling material corresponding, so-called activated 
esters I having as substituent an activated csterined carboxy group (see below) and to 
convert the latter into a different ester by treatment with a CpCyalkanol. 

In compounds I having a carboxy group as substituent, it is also possible first to convert 
that group into a reactive derivative, such as an anhydride (including a mixed anhydride), 
an acid halide, for example an acid chloride (for example by treatment with a ihionyl 
halide, for example ihionyl chloride), an anhydride with a formic acid ester, for example a 
fonnic acid Ci-C7alkyi ester (for example by ircalmenl of a salt, such as an ammonium 
salt or an alkali metal salt, with a haloformic. such as chloroforraic, acid ester, such as 
Ci-C7alkyl ester), or an activated ester, such as cyanoraethyl ester, nilrophenyl ester, for 
example 4-niU-ophenyl ester, or a polyhalophenyl ester, for example pentachlorophenyl 
ester (for example by Uieatment with a corresponding hydroxy compound in the presence 
of a suitable condensation agent, such as N.N*-dicyclohexylcarbodiimide) and then to 
react such a reaclive derivative with fln amine to obtain amide compounds I having an 
amidated carboxy group as subslilueni. The amide compounds I can be obtained directly 
or by way of intermediate compounds; thus it is possible first to react, for example, an 
acdvated ester, such as a 4-nitrophenyl ester, of a compound I having a carboxy group 
with a i-unsubslituied imidazole and to react the resulting l-imidazolylcarbonyl 
compound with an amine. It is, however, also possible to react other, non-activated esters, 
such as Cj-Cyalkyl esters, of compounds I with amines. 

If an aromatic ring has as substituent a hydrogen atom, the latter can be replaced by a 
halogen atom in customary manner using a halogenating agent, for example by bromine 
using bromine, hypobromic acid, an acyl hypobromite or another organic bromine 
compound, for example N-bromosuccinimide. N-bromoacetamide, N-bromophihalimide, 
pyridinium perbroraide, dioxane dibromide, l.3-dibromo-5.5-dimelhylhydanloin or 
2,4,4,6-tetrabromo-2,5-cyclohexanedien-l-one, or by chlorine using elemental chlorine, 
for example in a halogenaied hydrocarbon, such as chloroform, and while cooling, for 
example to approximately -10**C. 

If an aromatic ring comprises an amino group, the amino group can be diazotiscd in 
customaiy manner, for example by treatment with a nitrite, for example sodium nitrite, in 
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ihe presence of a suitable prolonic acid, for example a mineral acid, the reaction 
temperature advantageously being maintained at below approximately 5°C. The 
dlazonium group so obtainable, which is in salt form, can be substituted in accordance 
with customary methods, for example as follows: by the hydroxy group by analogy with 
the boiling down of phenol in the presence of water; by an alkoxy group by ireatment with 
a corresponding alcohol, the supply of energy being required; by the fluorine atom by 
analogy with the Schicmann reaction in the thermal decomposition of corresponding 
diazonium tetrafluoroborates; or by chlorine* bromine, iodine or the cyano group by 
analogy with the Sandmeyer reacUon by reaction wi{h corresponding Cu(l) salts. Rrst of 
all with cooling, for example to below approximately 5°C, and then with heating, for 
example to from approximately 60** to approximately 150*^C. 

If the compounds I comprise unsaturated radicals, such as lower alkenyl or lower alkynyl 
groupings, those groupings can be converted in a manner known fior se into saturated 
radicals. For example the hydrogenation of multiple bonds is effected by catalytic 
hydrogenation in the presence of hydrogenation catalysts, there being suitable for the 
purpose, for example, nickels, such as Raney nickel, and noble metals and their 
derivatives, for example oxides, such as palladium or platinum oxide, which may. if 
desired, have been applied to carrier materials, for example to carbon or calcium 
carbonate. The hydrogenation is preferably carried out at pressures of from approximately 
1 to approximately 100 atra and at temperatures of from approximately -80* to 
approximately -»-200**C, especially from room temperature to approximately 100**C. The 
reaction is advantageously carried out in a solvent, such as water, a lower alkanol. for 
example ethanol, isopropanol or n-butanol, an ether, for example dioxane, or a lower 
alkanecarboxylic acid, for example acetic acid. 

The invention relates especially to die processes described in the Examples. 

Salts of compounds I can be prepared in a manner known ficr se. For example acid 
addition salts of compounds 1 are obtained by treatment with a suitable acid or a suitable 
ion-exchange reagent. Salts of compounds I can be converted into the free compounds I in 
customary manner, acid addition salts for example by treatment with a suitable basic agent 
or a suitable ion-exchange reagent. 

Salts of compounds I can be converted into other salts of compounds I in a manner known 
oerse. 
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Depending upon the piocedaie and the teacUon conditions, compounds I having 
salt-fonning. especially basic, properties, can be obtained in fiee fonn or in the form of 
salts. 



In view of the close relationship between the compounds I in free form and in the form of 
their salts, hereinbefore and hereinafter any reference to the free compounds I or their salts 
should be understood as including the corresponding salts or free compounds I. 
respecUvely. as appropriate and expedient 

The compounds I. including the salts of salt-forming compounds, may also be obtained in 
the form of their hydrates and/or may include other solvents, for example solvents used for 
crystallisation. 

Depending upon the starting materials and procedures chosen, the compounds I and their 
salts may be in the form of one of .the possible isomere or in the form of a mixture thereof 
for example, depending on the number and the absolute and relative configuration of the * 
asymraetnc carbon atoms, in the form of pure isomers, such as antipodes and/or diastereo- 
isomers, or in the form of mixtures of isomers, such as mixtures of enantiomeis. for 
example racemates. mixtures of diastcreoisomets or mixtures of racemates. 

Mixtures of diastereoisomers and mixtures of racemates that arc obtained can be separated 
in known manner into the pure diastereoisoraers or racemates on the basis of the 
physicochemical differences between the consUtucnls. for example by fractional crystall- 
isation. Mixtures of enanfomers that are obtained, such as i»»males, can be separated in 
accordance with known methods into the optical antipodes, for example by 
recrystaHisation from an optimally active solvent, chromatography on chiral adsorbents 
with the aid of suitable microorganisms, by cleavage with specific immobilised enzymes 

by the formation of inclusion compounds, for example using chii^ crown ethers, only one 
enanuomer being complexed, or by conversion into diasteieoisomeiic salts, for example 

by teacuon of a basic end product racemaie with an optically active acid, such as 
carboxyiic acid, for example tartaric acid or malic acid, or sulfonic acid, for example 
camphoisulfoiric add. and separatioh of the mbcturB of diasteteoisomers obtained in that 
manner, for example on the basts of their different solubilities, into (he diastereoisomeis 
from which the desited enantiomercan be freed by the action of suitable agents. 
Advantageously, the more active enantioraer is isolated. 
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The invention relates also lo those forms of tlie process in which a compound obtainable 
as intermediate at any stage of the process is used as starting material and the remaining 
steps are canied out, or in which a starting material is used in the form of a derivative or 
salt and/or racemates or antipodes thereof or, especially, is formed under the reaction 
conditions. 

The starting materials and intermediates used in the process of the present invention are 
preferably those which result in the compounds I described al the beginning as being 
especially valuable. The invention relates also lo novel starting materials and 
intermediates for the preparation of compounds I, their use and a method for their 
preparation, the variables R^, and X and the rings A and B being as defined for the 
compounds I. 

The compounds I and their pharmaceuiically acceptable salts can be used, preferably in 
the form of pharmaceutically acceptable preparations, in a method for the prophylactic 
and/or therapeutic treatment of the animal or human body, especially, as antihypertensive 
drugs. 

The invention therefore relates also to pharmaccuiical composidons that comprise as 
active ingredient a compound I in free form or in the form of a pharmaceutically 
acceptable salt, and to a process for the preparation thereof. Such pharmaceutical 
compositions are for enteral, such as oral, and rectal or parenteral administraUon to 
warm-blooded animals, the compositions comprising the pharmacological active 
ingredient alone or together with customary pharmaceutical excipients. The 
pharmaceutical compositions comprise, for example, from approximately 0.1 % to 100 %. 
preferably from approximately 1 % to approximately 60 %, active ingredient 
Pharmaceutical compositions for enteral and parenteral administration are, for example, 
those in unit dose form, such as dragdes, tablets, capsules or suppositories, and also 
ampoules. They are manufactured in a manner known Egr se, for example by means of 
conventional mixing, granulating, confectioning, dissolving or lyophilising processes. 
Thus, pharmaceutical compositions for oral use can be obtained by combining the active 
ingredient witij solid carriers, optionally granulating a resulting mixture, and processing 
the mixture or granules, if desired or necessary, after the addition of suitable excipients. to 
form tablets or dragde cores. 
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Suilable carriers are especially fUlers, such as sugars, for example lactose, saccharose, 
maimitol or sorbitol, cellulose preparations and/or calcium phosphates, for example tri- 
calcium phosphate or calcium hydrogen phosphate, also binders, such as starch pastes 
using, for example, com. wheat, rice or potato starch, gelatin, tragacanth, methylcellulosc 
and/or polyvinylpyrrolidone, and if desired disintegrators, such as the above-mentioned 
starches, also carboxymethyl starch^ cross-linked polyvinylpyrrolidone, agar or alginic 
acid or a salt thereof, such as sodium alginate. Excipients are especially flow conditioners 
and lubricants, for example silicic acid, talc, stearic acid or salts thereof, such as 
magnesium or calcium stearate, and/or polyethylene glycol Dragee cores are provided 
with suitable non-enteric or enteric coatings, there being used, inter alia , concenuraicd 
sugar solutions which may contain gum arable, talc, polyvinylpyrrolidone, polyethylene 
glycol and/or titanium dioxide, or coating solutions in suitable organic solvents or solvent 
mixtures, or, for the production of enteric coatings, solutions of suitable cellulose 
preparations, such as acetylcellulose phthalatc or hydroxypropylmeihylccllulosc phthalatc. 
Colourings or pigments may be added to the tablets or dragdc coalings, for example for 
identification purposes or to indicate different doses of active ingredient. 

Further orally administrable pharmaceutical compositions are dry-filled capsules 
consisting of gelatin, and also soft, sealed capsules consisting of gelatin and a plasiiciser, 
such as glycerol or sorbitol. The dry-filled capsules may contain the active ingredient in 
the form of granules, for example in admixture with fillers, such as lactose, binders, such 
as starches, and/or glidants. such as talc or magnesium stearate. and optionally stabilisers. 
In soft capsules, the active ingredient is preferably dissolved or suspended in suitable 
liquids, such as fatty oils, paraffin oil or liquid polyethylene glycols, to which stabilisers 
may likewise be added. 

There come into consideration as rectally administrable pharmaceutical compositions, for 
example, suppositories that consist of a combination of the active ingredient and a 
suppository base. Suitable suppository bases are, for example, natural or synthetic 
triglycerides, paraffin hydrocarbons, polyethylene glycols or higher alkanols. It is also 
possible to use gelatin rectal capsules that contain a combination of the active ingredient 
and a base material. Suitable base materials are, for example, liquid triglycerides, 
polyethylene glycols and paraffin hydrocarbons. 

Suitable for parenteral administration are especially aqueous solutions of an active 
ingredient in water-soluble form, for example in the form of a water-soluble salt, and also 
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suspensions of the active ingredient, such as corresponding oily injection suspensions, 
there being used suitable lipophilic solvents or vehicles, such as fatty oils, for example 
sesame oil, or synthetic fatty acid esters, for example ethyl oleate or triglycerides, or 
aqueous injection suspensions that comprise viscosity-increasing substances, for example 
sodium carboxymethylcellulose, sorbitol and/or dextran, and, optionally, also stabilisers. 

The dose of the active ingredient may depend upon various factors, such as method of 
administration, the species of warm-blooded animal, age and/or individual condition. In 
normal cases, the approximate daily dose for a patient weighing about 75 kg is estimated 
to be. in the case of oral administration, from approximately 10 mg to approximately 
250 mg. 

The following Examples illusuraie the invention described above but arc not intended to 
limit the scope thereof in any way. Temperatures are given in degrees Celsius.. 

Example 1: While stirring, a solution of 7.55 g (20 mmol) of 2-meihyl-2-pentanoylamino- 
propionic acid N-(2*-cyanobiphenyl-4-ylmcthyl)amide and 10.6 g (32 mmol) of tribuiyltin 
azide in 100 ml of o-xylene is heated under reflux for 40 hours. After cooling, 80 ml of IN 
sodium hydroxide solution are added to the reaction mixture and the mixture is stirred for 
from 2 to. 3 hours. The aqueous phase is separated off and the pH is brought to from 3 to 4 
with IN hydrochloric acid. The oil that separates is cxlracted with ethyl acetate and the 
resulting crude product is purified by flash chromatography (silica gel 60. 40-63 ^im, 
tolueneAsopropanol^glaclal acetic acid « 170^0/2). The fractions having an Rj. value of 
0,29 in that system are combined and concentrated by evaporation and the residue is 
recrystallised from isopropanol, yielding 2-(n-butyI)-4,4-dimethyl-5-oxo-l-[2*-(lH- " 
tetra20l-5-yl)biphenyl-4-yimethyl]-4,5-dihydro-lH-imidazcle having a melting point 
ofl81-182^ 

The starting material can be prepared, for example, as follows: 

a) 2-amino-2-metfiylpropionic add methyl ester hydrochloride and pentanoyl chloride are 

reacted in dioxane/HUnig base to form 2-methyl-2-pentanoylaminopropionic acid methyl 

ester. The latter is hydrolysed in its crude form in dioxane with 2N sodium hydroxide 

solution to form 2-methyl-2-pentanoylaminopropionic acid [m.p.; 144-148** (from ethyl 

acetate)]. 

W 7.5 g (63 mmol) of N-hydroxysuccinimide and 9.6 g (47 mmol) of N J4'-dicyclohexyl- 
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carbodiimide arc added to a solution of 7.5 g (40 mmol) of 2-methyl-2-pentanoylamlno. 
propionic acid in 100 ml of N,N-dimethylformamide. The mixture is stirred for 
15 minutes, then a soluUon of 8.3 g (40 mmol) of 4-aminomethyl-2'.cyanobiphenyl in 
20 ml of N.N-dimethylfonnaroide is added and the reaction mixture is then stirred for 
24 hours at room temperature. The resulting precipitate is filtered off and the filtrate is 
concentrated by evaporation Id vacuo . The resulting residue is partiUoncd between ethyl 
acetate and 2N sodium hydroxide soluQon and the organic phase is separated off, dried 
and concenliated by evaporation, yielding 2-methyl-2-pentanoylaminopropionic acid 
N-(2'-cyanobiphenyl-4-ylmethyl)amide in the form of a yellow oil that gradually solidifies 
to form crysuls and can be used further in its crude form. 

^""•P'^^^ 5 of 2N hydrochloric acid are added to a solution of 1 .3 g (2 mmol) of 

2-(n-butyl)-4,4-dimethyl-5-oxo-l-[2'-(l-triphenylmethyMH-tetrazol-5-yl)biphenyl. 
4-ylmethyl]-4.5-dihydro-lH-imida2ole in 30 ml of dioxane and the mixture is heated for 
from 2 to 3 hours at 80*. The dioxane is evaporated off and the residue is partiUoncd 
between 10 ml of 2N sodium hydroxide solution and 30 ml of ethyl acetate. Working up of 
the sodium hydroxide solution extract analogously to Example 1 yields 2-(n-bulyl)-4.4. 

dimethyl-5-oxo-l-I2--(lH-tetrazol-5-yl)biphonyl-4-ylraethyl]-4.5-dihydro-lH-imidai)le 
[m.p.: 181-182° (from isopropanol)]. 

The starting material can be obtained, for example, as follows: 

a) l-ethoxy-l-iminopentene and 2:amino-2-niethylpropionic acid ethyl ester are reacted to 
foim 2-(n-buiyl)-4.4-dimethyl-5-oxo^.dihydio-lH-iraidazole, which is obtained in the 
form of an oil [Rf = 0.33 (toluene/isopropanoVconcentrated ammonia = 170/30/2)]. 

b) While stirring at from 5 to 10». 0.95 g (20 mmol) of a sodium hydride suspension (50 % 

m oil) is added In poitions to a solution of 3.4g (20 mmol) of 2-(n-buiyl)-4.4-dimcthyl- 

5-oxo-4,5-dihydro-m-imida2oIe in 50 ml of N.N-dimethylformamlde. Tht mixture is then 

surred for I hour at room temperature and then a solution of 5.6 g (10 mmol) of 2'-(I.tri- 

phenylnieihyl-lH-tetrazol-5-yl)biphenyl-4-ylmethyl bromide in 20 ml of 

NJM-dimethylformamide is added. The reaction mixture is stiired for from 18 to 24 hours 

at an internal temperature of 20». and then neutralised with acetic acid and. after Ute 

solvent has been evaporated off. partitioned between ethyl acetate and walCT. 

Concentration of the organic phase by evaporation yields 2-(n-butyl)-4.4-dimethyl.5-oxo- 

l-[2'-(l-triphenyImett»yHH-ietra2ol-5:yl)biphenyl-4-ylmethyl]-44-dihydro- 
IH-imidazole which is used further in its crude form. 
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^^°'"P"^3= A solution of 2.4 g (6 mmol) of 2-(n-butyl).3-(2--cyanobiphenyl-*-ylmethyI)- 
4-oxo-U-dia2aspiro[4.5Jdec- l-^ene and 3.6 g (10.8 ramol) of tributyltin azide in 50 ml of 
o-xylene is heated under reflux for 36 Ijours. Working up analogously to Example 1 using 
50 ml of IN potassium hydroxide solution yields an oil. from which, after the addition of a 
smaU amount of ethyl acetate. 2-(n-butylH-oxo-3-C2'-(lH-tetrazol-5-yl)biphcnyl- 
4-ylmethylM,3-dia2aspiro[4.5]dcc-l-ene (ra.p.: 145-153' (sintering from 1 12")] 
crystallises out. 

The starting material can be prepared, for example, as follows: 

a) In the course of 15 minutes, while stirring at room temperature. 14.5 g (120 mmol) of 
pentanoyl chloride are added to a suspension of 14.3 g (100 ramol) of 1-araino- 1-carboxy- 
cycl<*exane and 26 g (200 mmol) of HOnig base in 400 ml of tetrahydrofuran. The 
mixture is stirred for from 20 to 25 hours, the solvent is evaporated off. 100 ml of water 
are added to the residue and the mixture is stirred for I hour. The crystalline residue is 
filtered off and dried in vacuo. The resulting crude 1-carboxy- 1-pentanoylaminocyclo- 
hexane has a melting point of 148-154" and can be processed furtiwr wiUiout further 
purification. 

b) A mixture of 4.55s (20 mmol) of 1-carboxy-l-pentanoylamino-cyclohexane. 3.45 g 
(30 ramol) of N-hydroxysocdnimide. 4.74 g (23 mmol) of N.N'-dicyclohcxylcarbodiimide 
and 50 ml of N.N-dimeUiylfoniiamide is stirred for 20 minutes at room temperature. A 
solution of 4.2 g (20 mmol) of 4-aminomeUiyl-2'-cyanobiphenyl in 10 ml of 
N,N-dimcthylformamide is added to the resulting suspension and the mixture is stirred for 
24 hours. Working up analogously to Example lb) yields l-(2--cyanobiphenyl-4.ylmett»yl- 
aminocarbonyl)-l-pentanoylaminocyclohexane, which gradually solidifies to form crystals 
and can be processed further in its crude form. A sample reciystallised from ethyl acetate 
has a melting point of 135-137°. 

c) A mixture of 5.9 g (14 mmol) of crude l-(2'-cyanobiphcnyI-4-ylmcajylamino- 
carbonyl)-l-pentanoylaminocyclohexane, 2.8 g (14 ramol) of p-toluenesulfonic acid 
monohydtate and 150 ml of xylene mixture is heated underieflux using a water separator. 
After 3 hours Uie water separator is replaced by a descending condenser and 50 ml of 
xylene ate distiUed off. The remaining solvent is distUled off in vacuo (approximately 1 
mm Hg). nje residue is partitioned between 20 ml of 2N sodium hydroxide solution and 
200 ml of ethyl acetate. The lesiduc obtained when the ethyl acetate has been evaporated 
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off is subjected to flash chromatography on silica gel with hexane/ethyl acetate (7/2). The 
product-containing fractions (Rf = 0,12) are combined and concentrated by evaporation, 

yielding 2-(n-butyi)-3-(2'-cyanobiphenyl-4-ylmeihyl>-4-oxo-l,3-dia2aspiro[4.5Jdec-l-ene 
in the fomi of a pale brown oil. 

Example 4: A solution of 0,59 g (1.6 mmol) of l-(2'-cyanobiphenyl-4-ylmcthyl)- 
4.4-dieihyl-5-oxo-2-(n-propyl>-4,5-dihydro-IH-imida2ole and 0.7 g (2.1 mmol) of 
tributyltin azide in 20 ml of xylene mixture is heated under reflux for 48 hours, a further 
0.3 g of tributyltin azide being added after 18 hours. Working up analogously to Example 
1 using 15 ml of 2N potassium hydroxide solution and purification by flash 
chromatography yield 4,4-diethyl-5-oxo-2-(n-pK)pyl)-l-l2*-(lH-tetrazol-5-yl)biphenyl- 
4-ylmethylJ-4^-dihydro.lH-imidazoIe in the form of a colourless amoiphous solid [Rf = 
0.42 (toluene/isopropanol/glacial acetic acid = 170/30/2)]. 

The starting material can be prepared, for example, as follows: 

a) Analogously to Example 3a) there is obtained from 2-amino-2-ethylbutanoic acid and 
butanoyi chloride 2-butanoylamino-2-ethylbutanoic acid (m.p.: 161-162** (from water)]. 

b) While stirring, 2.6 g (12.5 mmol) of NJ^'-dicyclohexylcarbodiimide are added to a 
solution of 2.15 g (10.7 mmol) of 2-butanoylamino-2-ethylbutanoic acid and 2.0 g 
(16.7 mmol) of N-hydroxysuccinimide in 50 ml of N,N-dimelhylform amide. After 

20 minutes, a solution of 2.4 g (1 1 mmol) of 4-aminomeihyl-2'-cyanobiphenyl in 20 ml of 
N,N-dimeihylformamide is added. The reaction mixture is stirred for from 20 to 24 hours 
and then worked up analogously to Example lb) to yield 2-butanoylamino-2-ethylbutanoic 
acid N-(2*-cyanobiphenyl-4-ylmethyl)amide in the form of an oil IR^^ 0.35 (toluene/- 
isopropanol/concentrated ammonia = 170/30/2)], which can be processed further in its 
crude form. 

c) 2.0 g (10.5 mmol) of p-ioluenesuifonic acid monohydrate are added to a solution of 
4.1 g (10.5 mmol) of 2'butanoylamino-2-ethyibuianoic acid N-(2'-cyanobiphenyl- 
4-ylmethyl)amide in 100 ml of xylene mixture, and the reaction mixture is heated under 
reflux using a water separator. After 6 hours the reacUon mixture is woriced up 
analogously to Example 3c) and the crude product is subjected to flash chromatography on 
400 g of silica gel (toluene/melhanol = 19/1). The product-containing fractions (R^ = 0.15) 
are combined and concentrated by evaporation, yielding l-(2'-cyanobiphcnyl- 
4-ylmethyl)-4,4-dielhyl-5-oxo.2-{n-propyl)-4,5-dihydro-lH-imidazole in the form of a 
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yellowish oil. 

Example S: A solution of 0.33 g (1.0 mmol) of 5-(n-buiyl)-3-oxo-4-(2*-cyanobiphenyI- 
4-ylmelhyl)-2.3-dihydro-4H-1.2.4-lriazole and 0.43 g (1.3 raraol) of iributyldn azide m 
5 ml of o-xylene is heated under reflux for 28 hours. The reaction mixtu!^ is diluted with 
10 ml of toluene, 4 ml of IN sodium hydroxide solution arc added and the reaction 
mixture is stirred for 2 hours. The aqueous phase is separated off. adjusted to pH 3 to 4 
with acetic acid and exu^cted with ethyl acetate. Mer diying and evaporating off the 
solvent an oil is obtained from which 5-(n-bulyl)-3-oxo-4-[2*-(lH-tetra201-5-y!)biphenyI- 
4-ylmethyl]-23-dihydro-4H-1.2,4-triazoIe gradually crystallises out [m.p.: 213-215° (from 
acetonitrile)]. 

The starting material can be prepared, forexamplc^ as follows: 

a) A solution of 4.16 g (20 mmol) of 4-aminomethyl-2'-cyanobiphenyl and 7.0 ml of 
l»l.l-trimethoxypentane in 40 ml of toluene is heated under reflux for from 10 to 

12 hours. Concentration by evaporation in vacuo yields l-[N-(2*-cyanobiphenyl- 

4- ylmethyl)imino]-l-raethoxypentane in the form of an oil that is processed further in its 
crude form. 

b) 1.3 g (approx. 4 mmol) of crude l-[N-(2'-cyanobiphenyl4-ylmethyI)imino]-l^mcihoxy- 
pentane and 0.5 g (5 mmol) of ethoxycarbonylhydrazine are healed under reflux for 

20 hours in 10 ml of toluene. Washing of the cooled solution, first with 5 ml of aqueous 
IN methanesulfonic acid solution and then with saturated sodium hydrogen carbonate 
solution, and concentration of the organic phase by evaporation yield an oil from which 

5- (n.butyl>3-oxo-4-(2^cyanobipheny^4-yImethyl)-2J-d^hyd^o-4H-^.2,4-t^iazole 
gradually crystallises out [m.p.: 134-135** (from acetonitrile)]. 

Example 6: A soluUon of 3.7 g (10.3 mmol) of 2-(n.bntyl)-l.(2*-cyanobiphenyl. 
4-ylmeihyl)-4,4-dimethyl-5-oxo-4.5-dihydrO'IH.imidazolc and 4.4 g (13 mmol) of 
tributylUn azide in 40 ml of o-xylcne is healed under reflux for 26 hours. Working up 
analogously to Example 1 yields a cnide product from which there is obtained by*' 
recrystallisation from ethyl acetate 2-(n.butyl)-4,4.diraethyl-5-oxo-l-[2'-{lH-ieirazol. 
5^yl)b2phenyl-4-ylmethyl]-4,5-dihydro-lH-imidazole having a melting point of 180-181*>. 



The starting material can be prepared, for example, as follows: 

A solution of 7.5 g (20 ramol) of 2-methyl-2-penianoylaminopropionic acid N-(2'h 
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blphenyl-4-ylmethyl)an,ide and 4.0 g (20 mmol) of p-toluenesulfonic acid in 200 ml of 
toluene is heated under reflux for 12 bom using a water separator. The reaction mixture is 
then stined with 20 ml of 2N sodium hydroxide solution and the toluene phase is 
separated off. washed with water, dried and concentrated by evaporation in vacuo The 
resulung crude product is subjected to flash chromatography on silica gel (toluene/- 
methanol = 19/1). The product-containing fractions (Rf = 0.22) arc combined and 
concentrated by evaporation, yielding 2-(n.butyl)-l-(2'.cyanobiphenyM-ylmethyi)- 
4.4-dimtethyI-5-oxo-t.5-dihydro-lH-imidazole in the form of a colourless oil 

^MEteT: At room temperature. 4.4 ml of a solution of hydrogen chloride in eihanol 
ION) are added to a solution of 2;(n-buiyl)-4.4-dimethyI-6-oxo-l-(2--(l-triphenylme.hyl- 

10 ml of CH2CI2. After 30 minutes the reaction mixture is concentrated by evaporation in 
vacuo, toluene is added to the i^idue and the mixture is again concentrated by 
evaporation in vacuo. After the addition of ethyl acetate, the mixture is filtered and the 
f 7??.'!?'"'""' acetonitrile. After drying ifivscuoat lOO' there n^mains 

hydropynmidine hydrochloride [m.p.:245'> (decomposition)]. 

The starting material can be prepared, for example, as follows: 

a) 3 3-dimethylacryUc acid ethyl ester (5.06 ml. 36.44 mn,ol) and valeric amidine (3.65 g 

36.44mmol)a.esu«edatroomten>pera.un.forl2hours.Afterconcentrationby 

hvIT If ^ ^ " '° '^^^^ « •»» Of a solution Of 

hyd^genchlonde methanol (ION) ^ 

ZTif:TT'^'^''^'''''"^^^^^^ 2-(n-butyl)-4.4-dimethyl- 
o-oxo-l.4A6-tetrahydropyrimidine hydrochloride (m.p.: 215-2180). 

T ?1 '7'"' •"•"•''^ ''''' ' ^'»"«''" Of 2-(n-butyl)-4 4- 

y^'^'f-'''^;''^^^^^ hydrochloride (1.30 g. 5.94 mmol) i 2^ ml 

ofN.N-d«pethylormamide.Tl«susp^^^^^ 
^enasol„..„of X^^^^^^ 

(3.31 g. 5.94 n,„,ol) m 25 ml of N.N-dimethyIfom,amide Is added dropwise and the 
reaction mature is stined for 12 hours a. room temperature. After concentraUon by 
ev.tporat.on the residue is parUtioned between water and ethyl acetate and the 

^gan.c phase .s dried over Na^O^andconcentrated by evaporation LacuoB^^^^ 
Chromatography (si,icagel60.4(V63Mm.CH,ayCH3OH = 95/5)yieTdI^^^ 
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dimeihyl-6-oxo-l-[2*-(l-triphenylraelhyl-lH-teU^zol-5-yl)biphenyl-4.ylmeth^ 
tetrahydropyrimidine which is further processed directly. 

Example 8: Starting from 2-(n-buiyI)-5,5-dimelhyI-6-oxo-l-[2'-(l-triphcnylmethyl-lH- 
ietra20l-5-yl)biphcnyI-4-yImethyl)-l,4^.6-telrahydropyrimidinc, there is obtained in the 
manner described in Example 7 2-(n-butyl)-5>dimcthyi-6-oxo-l-(2*-(lH-teira201-5-yl)- 
biphenyl-4-ylmethyI]-lA5,6-tetrahydropyrimidine hydrochloride [m.p,; 187-191° 
(decomposition)], 

The starting material can be obtained, for example, as follows: 

a) 3-amino-2,2-dimethylpropionic acid ethyl ester (1.45 g, 10 mmol) and valeric amidine 
(1.0 g, 10 mmol) are stirred under reflux for 6 hours. After concentration by evaporation, 
tiie residue is partitioned between water and ethyl acetate and the organic phase is dried 
over Na2S04 and concentrated by evaporation m vacuo. Flash chromatography (silica 
gel 60, 40-63 |im. ethyl acetate) yields 2-(n.butyl).5,5-dimethyi-6-.oxo-l,4,5.6-lcirahydro- 
pyrimidine which is converted into the hydrochloride by treatment with a solution of 
hydrogen chloride in eAer and processed further directly in that form. 

b) AlkylaUon of 2-(n-butyl)-5^imeihyl-6-oxo-lA5,6-tetrahydropyrimidine 
hydrochloride with 2'-(l-triphenylmcthyHH-tetra20l-5-yl)bipheny!-4-ylmethyl bromide, 
followed by flash chromatography in the manner described in Example 7b), yields 2-(n- 
buiyl)-5,5-dimethyl™6-0XO-l-[2^(l-iripheny]methyl-lH-tclrazol-5-yl)biphenyl-4-yl- 
methyl]-l,4,5,6-tetrahydropyrimidine, which is processed further directly. 

Example 9: A solution of 5.0 g (13 mmol) of 2-(n-buiyl)-3-(2'-cyanobiphenyl- 

4- ylraethyl).4-oxo-l,S^iazaspiro[4.4]non-l-ene and 5.6 g (16.9 mmol) of tributylUn azide 
in 100 ml of o-xylene is heated under reflux for 40 hours. Woridng up analogously to 
Example 1 yields a partially crystalline crude product the crystalline portion of which, 
after recrystallisation from isopropanol, yields pure 2-(n-butyl)-4-oxO'3-[2'-(lH-tclia20l- 

5- yl)biphenyl-4-ylmethyl]-l,3-diazaspiro[4.4]non-l-ene (m.p.: 181-183°). 

The starting material can be prepared, for example, as follows: 

a) l-amino-Kbenzyloxycarbonylcyclopentane is reacted with pentanoyl chloride to form 
l-benzyloxycarbonyl-l-pentanoylarainocyclopentane (m.p.: 46-48'0» 

b) Catalytic debenzylation of 1-bcnzyloxycarbonyI-l-pentanoylaminocycIopentane by 
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mcans of Pd/C (10%) in methanol yields l-carboxy-l-pcntanoylaminocyc!openiane {m.p.; 
192-194°). 

c) Analogously lo Example 3b) there is obtained using 4.26 g (20 mmoi) of 1-carboxy- 
I-pentanoylaminocyclopcntane l-(2'-cyanobiphenyl-4-ylmethylaminocarbonyO- 
1-pentanoylaminocyciopentane [m.p.: 140-142* (from ethyl acetate)]. 

d) A solution of 7.3 g (18 ramol) of l-(2*-cyanobipheny!-4-ylmethyIaminocarbonyl)- 
l-pentanoylammocyclopentane and 3.5 g (18.4 mmol) of p-ioluenesulfonic acid-mono- 
hydrate in 150 ml of toluene is heated under reflux for 20 hours using a water separator. 
Working up analogously to Example 3c) yields crude 2-(n-bulyl)-3-(2'-cyanobiphenyl- 
4-ylmethyl)-4-oxor l.3-diazaspiro(4.4]n(m-l-ene In the form of a yellowish oil [Rf = 0.61 
(toluene/isopropanol/concenlraled ammonia = 17Q/30/2)J. which is rcacicd further without 
additional purification. 

Example 10: A solution of 0.95 g (2.4 mmol) of 2-(n-bulyi)-l-(2*-cyanobiphe^yi- 
4.ylmethyl)-4.4-diethyl-5-oxo-4.5-dihydro-lH-imida^ole and 1.22 g (3.6 mmol) of 
iributyltin azide in 10 ml of o-xylcnc is heated under reflux for 48 hours. Working up 
analogously to Example 1 yields a cnide product from which there is obtained by 
recrystallisation from ethyl acetate/dieihyl ether 2-(n-butyl)-4,4-diethyl-5-oxo. l-[2'-(lH- 
tetra2ol-5-yl)biphcnyl-4-ylmethyl]-44-dihydro-lH-imidazole (m.p.: 120-121**). 

The starting material can be prepared, for example, as follows: 

a) . Analogously to Example 3a) there is obtained from 2-amino-2-ethylbutanoic acid and 
pentanoyl chloride 2-cthyl-2.pentanoylaminobulanoic acid in the form of an oil [Rf = 0.27 
(toluene/methanol = 4/1)], which is reacted further without additional purification. 

b) Analogously to Example 4b) there is obtained from 2-ethyl-2.pentanoyiaminobutanoic 
acid 2-ethyl>2-pentanoylamtnobulanoic acid N-(2'.cyanobiphenyM-ylmethyI)ami<Jc in 
the form of.an oil [R^ = 0.46 (toluene/isopropanol/concentrated ammonia = 170/30/2)], 
which is purified by means of flash chromatography (toluene/methanol = 40/1). 

c) A solution of 1.0 g (2.46 mmol) of 2-eihyl-2-pentanoylaminobutanoic acid N-(2'- 
cyanobiphenyl-4.ylmcthyl)amide and 0.52 g (2.7 mmol) of p-tolucnesulfonic acid mono- 
hydrate in 50 ml of o-xylene is heated under reflux for 48 hours using a water separator. 
The cooled reacUon mixture is diluted with 50 mi of ethyl acetate and rendered alkaUne 
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with 10 ml of 2N sodium hydroxide sduiion. TTie organic phase is washed in succession 
with water and brine, dried and concentrated by evaporation in vacuo. The 2-(n-butyI)- 

l-(2--cyanobiphenyl-4-ylmethylH.4-dicihyl-5-oxo-4.5-dihydio-lH-iniida2ole obtained in 
Ihe form of an oil (R, = 0.45 (toluene/raeihanol = 4/1)] is reacted further without 
additional purification. 

^^^"'P'^"- following compounds can be prepared in a manner analogous to that 
described in any one of the preceding Examples: 

1.2-(n-butyl)-6-oxo-l-[2'-(lH.tetra2oI-5-yl)biphenyl-4-ylmcthylMA5.6-tctrahydro- 
pyrimidine, 

2.2-(n-butyl)-6-oxo^.4,5.5-tetramethyH-(2'-(lH-tetrazol-5-yl)biphenyM-ylmcihyl]- 
1 ,4,S,6-tetrahydrop^midine. 

3.2-(n-butyl)-4-isopropyl-5-oxo-l-[2'-(lH-tetrazol.5.yI)biphenyl-4-ylmethyI]- 
4,5-dihydro-lH-iraidazole. 

4.1.3- di-(n-buiyl)-5-oxo-4-I2--(lH-tetra20l-5-yl)biphenyl-4-ylraelhylJ-1.5-dihydro- 
4H-l,2,4-triazole. 

5.4.4- dimcthyl-5-oxo-2-(n-propyl)-l-[2--(lH-tetra20l-5-yl)biphenyl-4-ylmcthyl]- 
4,5-dihydro-lH-imida20le. 

6.4.4Mfimethyl-5-oxo-2-{n-pentyl)-l-(2--(lH-tetn>zol.5-yl)biphenyl-4-ylmethyl]- 
4,5-dihydro- 1 H-imidazole, 

7.2- (n-butyl)-4-isopropyI-4.methyl-5-oxo.l-[2^(lH-tetra2ol-5-yl)bipheny|.4.ylro^^^^^ 
4,5-dihydro- IH-imidazole. 

8.3- {n.butyl).I-methyl-5.oxo-4-(2'-(lH-tetnttol-5-yl)biphenyl-4-ylinelhylM.5-dihydro- 

4H-l,2.4-tria2ole. 

9.2-(n-butyl)-4-methy^5-oxo-H2HlH-tetIazol-5-yl)bipheny^4-ylmelhylH^ 
IH-iinidazole» 

10.2-{n-butyl>4H5thyl-5-oxo-l-t2V(IH-tetrazol-5-yl)biphenyl-4.ylmethyl]-4.5-dih^^ 
IH-imidazoIe and 

11.2-(n-butyl)-5-oxo-l-[2'-(lH-tetrazol-5-yl)biphcnyM-ylmethyll-4.5-dihydro- 
IH-imidazole, 

in each case in free form or in the form of a salt, for example in the form of the 
hydrodiloride. 



^'"'"P'^ '^^^'s. each comprising 50 mg of active ingredient, for example 

2-(n-butylH.4-dimethyl-5^«o-i-(2•-(IH-tetrazol-5-yi)biphenyl-4-ylmelhyl}- 
4.5-dihydro-lH-imidazole. can be prepared as follows: 
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CompositiQn (for 10 000 tablecs): 
active ingredient 
lactose 
potato starch 

gelaUn g.Og 
talcum 60,0 g 

magnesium stearate 

silica (highly dispersed) 20.0 g 

ethanol 



500.0 g 
500.0 g 
352.0 g 



10.0 g 
q.5. 



The acuve ingredient is mixed with the lactose and 292 g of the potato stareh. and the 
mixture is moistened with an alcoholic solution of the gelatin and granulated through a 
«eve. After diyiag. the remaining potato stai^h. the talcum, the magnesium stearate and 
the h^ly dispensed silica are mixed in and the mixiuie is compressed to fonn tablets 

desned.bepn,v,dedwithbrealcingnotchesforfineradaptauonofthedose. 
Emmm Film-coated tablets, each comprising .100 mg of active ingredient for 
4.5-dihydro-lH-imidazole. can be prepared as follows: 



100.00 g 



Composirion (for 1000 tablets): 
active ingredient 100.00 g 
lactose 

cornstarch 70,00 g 

talcum 8.50 g 

calcium stearate 1.50 g 

hydroxypropyimcthylcellulosc 2.36 g 

shellac o.64 g 

water 

dichloromethane q.s. 



TTe active ingredient, the lactose and 40 g of the com starch are mixed, and the mixture is 
moistened withapaste.preparedf™ml5gofthecor„stareh and wato(J^^^^^^^^ 
andgmnulated.I1«granu.es.re dried. Uteremainingcorns,arch.U,eta,„,^^^^^^^^ 
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form toblets (wcght: 280 mg). which ait film^oatcd wi,h asolwion of the hydroxy- 
Z "sTT"'"^ and the ,heHac in dlchloromeihane (final weigh, of the film-coau.d 



iMmEleJi: In a manner analogous to ttat described in Examples 12 and J3. it is also 
possible .0 prepay tablets and fihn-coated ublets comprising a dlffetent compound I or a 
tau tomer of a compound I or a pha^aceutically acceptable salt of a compound I or of a 
mutomer of a compound I. for example in aaortance with any one of Examples 1 to 1 1 
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What is claimed is: 

1. A compound of Ihe fommla 




(D. 



wherein X Is the group of the formula -C(R3)R,-lC(R5)iyp-(C(R7)R8],- fla) or the group 
of the formula -NCRs)- (lb), Rj is unsubstituled or mono- or poly-substituted lower alkyl, 
lower alkenyl or lower alkynyl. it being possible for the substitiieots to be selected from ' 
the group consisting of hydroxy and halogen; cycloalkyl, cycloalkenyl, phcnyl-lower 
allcyl, phenyl-lower alkenyl or phenyHower alkynyl, is carboxy, IH-tetrazol-S-yl. 
SOjH, PO2H2, PO3H2 or haloalkanesulfonylamino. either R3. R^. Rj, R^. R, and Rg. 
independently of one another, are hydrogen, unsubstituted or mono- or poly-subseituted 
lower alkyl. lower alkenyl or lower alkynyl. it being possible for the subslituents to be 
selected from the group consisting of halogen, free or etheiificd hydroxy, free or esterified 
or amidated carboxy and unsubstituted or substituted ammo; free or esterified or amidated 
carboxy. cycloalkyl, cycloalkenyl. an aliphaUc hydrocarbon radical interrupted by O. or an 
aromatic radical, or one of the three pairs of variables R^. R5/R, and R^/Rg is a di'valent 
aHphatic hydrocarbon radical and the vatiaWes of the other two pairs. independenUy of 
one another, are as defined above. R, is hydrogen or unsuhsUtuted or mono- or 
poly-substituted lower aDcyl. lower alkenyl or lower alkynyl, it being possible for the 
substiuients to be selected from the group consisting of free or etherified hydroxy and free 
or esterified or amidated carboxy. the indices p and q. independenUy of one another, are 0 
or 1 and the rings A and B, independendy of one another, are unsubstituted or substituted, 
or, if appropriate, a tautomer thereof, in each case in free form or in the form of a salt 

2. A compound of formula I according to claim 1. wherein X is the group la or the group 
lb. Ri is unsubstituted or mono- or poly-subsUtuted lower alkyl. lower alkenyl or lower 
alkynyl. it being possible for the substituents to be selected from the group consisUng of 
hydroxy and halogen; cycloalkyl. cycloalkenyl. phenyl-lower alkyl. phenyl-lower alkenyl 
or phenyl-lower alkynyl. Rj is carboxy. lH-tetazol-5-yl. SO3H. POjHa. PO3H2 or 
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h^o^anesulfo„ylan„„o. either R3. R,. r,. ^n, r inrfepcndenUy of one another 
^ hydn»8en. unsubsatuted or mono- or poly-substiimed Jawer Lyl. lower aZyl or 

lower alkynyl. it being possibleforu^esubsdtueau to bo selected fLh7^^^ 
con.«.„. Of halogen, hydro;^. Walko^y. lower alkenyioxy. early Tb^L 

^raucenyuowerallcynylortoloweral^^^^^^^ 

allcynylortoJoweralkoxy-lowcralkyl -Joweraltenvi or i« ' ' ""'^"y^' 'o^er 
lower alkoxy-lowerallcylandpheniTtor^rto^^^^^^^^^ 

group consisting of lower alkoxy. lower alkenvloxv m*. ^ 
hycfroxy-loweralkylJoweralkoxy-loweralkyUnHh !^^;^^^^ "^^^ 



2050769 



-40 . 

possible for ihe subsiiluents to be selected from ihe group consisting of halogen, hydroxy, 
lower alkoxy, lower alkcnyloxy, amino, amino mono- or di-subsiiiuicd by identical or 
different subsUluents selected from lower alkyl. lower aUcenyl, tower alkynyl and 
phenyl-lower alkyl, -lower altenyl or -lower alkynyl, or disubstituted by lower alkylene or 
by lower alkyleneoxy-lower alkylene; carboxy. carboxy esteiified by an alcohol the 
alcoholic hydroxy function of which is bonded to lower alkyl, lower alkenyl. lower 
alkynyl or to lower alkoxy-lower alkyl. -lower alkenyl or -lower alkynyl; carbamoyl the 
amino group of which is unsuhsUtuted or mono- or di-subsUtuted by idenUcal or different ' 
subsiiluents selected from lower alkyl. lower alkenyU lower alkynyl, hydroxy-lower alkyl. 
lower alkoxy-lower alkyl and phenyl-lower alkyl. -lower alkenyl or -lower alkynyl. or is 
disuhstituted by lower alkylene or by lower alkyleneoxy-lower alkylene; and lower alkyl, 
lower alkenyl, lower alkynyl, lower alkoxy-lower alkyl, -lower alkenyl and -lower 
alkynyl, lower alkenyloxy-lower alkyl. -lower alkenyl and -lower alkynyl and 
irifluoromethyl, or, if appropriate, a tautomer thereof, in each case in free form or in the 
form of a salt 



3, A compound of formula I according to claim I. wherein X is the group la or the group 
lb. Ri is lower alkyl. lower alkenyl, lower alkynyl, cycloalkyl or phenyl-lower alkyl, is 
carboxy, IH-tetrazol-S-yl, SO3H, PO^Hj, PO3H2 or haloalkanesulfonylamino. cither R3, 
R4. ^5- Re- R? and Rg, independently of one another, are hydrogen, lower alkyl, lower 
alkenyl, lower alkynyl. carboxy, carboxy esterified by an alcohol the alcoholic hydroxy 
function of which is bonded to lower alkyl; carbamoyl the amino group of which is 
unsubstituted or mono- or di-subsiiiuted by identical or different lower alkyl substiluenis; 
cycloalkyl. lower alkoxy-lower alkyl, phenyl, naphthyl, pyrrolyl. pyrazolyl. imidazolyl, ' 
iriazolyl. tetrazolyl, furyl. thienyl or pyridyl, or one of the three pairs of variables R3/R4. 
R5/R6 and R7/RJ is lower alkylene or lower alkenylene and the variables of the other two 
pairs, independentiy of one another, arc as defined immediately above, R^ is hydrogen, 
lower alkyl, lower alkenyl or lower alkynyl, either the indices p and q are 0 or one of the 
indices p and q is 0 and the other of the indices p and q is 1. the rings A and B. 
independently of one another, are unsubstituted or mono- or poly-substituted, it being 
possible for the substituents to be selected from the group consisting of halogen, hydroxy, 
lower alfcoxy, amino, amino mono- or di-subsUtuted by tdenUcal or different substituents ' 
selected from loweralkyl and phenyl-lower afkyl, carboxy, carboxy estenTied by an 
alcohol the alcoholic hydroxy function of which is bonded to lower alkyl; carbamoyl the 
amino group of which is unsubstituted or mono- or di-subsiituted by identical or different 
suhsatuenis selected from lower alkyl and phenyl-lower alkyl. or is disuhstituted by lower 
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a^kylen. or by lower alkyleneoxy.lo wer alkylene; and lower alkyl and trinuoromchyl. and 
thenngB«bondedina,e4-posiaonofU«ri^ 

nng B. or. if appropriate, a Uuion«r thereof, in each case in free form or in the form of a 



ft R.«C.-C4alkyl.R, «carboxy or lH-tetrazol-5-yl. either R3.R,.R,.o o ^ 
v^aWe. R,/!^. R^R, and RyR, IS c^^^allcytene. 

pa.s. .ndependeaay of one another, are as defined in^mediately above. R, hydrogen or 

Of the indices p and g « i. the rings A and B are unsubstituted and the ring B is bonded L 

me4.posmonortheri„gAa„dR,isbondedina2-posiUonoftharingror f^^^^^ 
mte.atautomerthe„,of.ineachcasei„fi«f<«„,orinthefo™ofas!u '^^^ 



RsfRs and RyR, « CrC^alJcylene and the variables of the other two pai« are 

« l«n^d the 4-pos,uon of U,e ring A and R, is bonded 

if app^pnatcatautomer thereof, ineachcaseinf^fonnorin the fonnofasal" 

6. A compound of fon^ula I according 1, wherein X is the group la R.is 

C.-C^alkyl. Rj is lH-tetni2ol-5-y|. either R, R, R r p <,„h o • ^ . 

»nJ q B 1. a« rings A and B unsubsUtaled ,te rin. B i, h^*I 7 . 

a*u J yi. K3. K4. Ks. Rj, R, and Rg. independenQy of one 
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another, are hydrogen or Ci-C4alkyl, dlhcr the indices p and q are 0 or one of the indices p 
and q is 0 and ihe olher of the indices p and q is 1. ihe rings A and B arc unsubstituted and 
the ring B is bonded in the 4-position of the ring A and R2 is bonded in a 2-posilion of the 
ring B, in free form or in the form of a salt, 

8.2.(n-butyl)-4,4^methyl.5-oxo-l-[2^(lH'tetrazol-5-yI)biphcnyl-4-ylme^^^^ 
4,5-dihydro-lH-imida2ole or a salt thereof. 

9.2-(n-butyl)-4-oxo-3-[2*-(lH-temi20l-5-yI)biphenyl-4-ylmeihyl]-13-di 
dec-l-cne or a salt thereof. 

10. 4,4-<lieihyl-5'Oxo-2-(n-propyl)-l-[2*-(lH-tetra20l-5-yObiphenyl'4-ylmethyl]. 
4,5-dihydro- 1 H-imidazole or a salt thereof. 

il.5-(n-butyl)-3-oxo-4-[2^(lH-tetrazoI-5-yi)biphenyl-4.yImethyl]-2,3-dihyd^^ 
4H- 1 ^,4-tria2ole or a tantomer and/or a salt thereof. 

12. 2-(n-butyl^4,4-dimethyl-6-oxo^I-[2*-(lH-tetrazol-5-yl)biphenyl-4-ylmethyl]-lA5,6^ 
tetrahydro-pyrimtdine or a salt thereof. 

^3.2-{n-butyl^5,5-d^methy^6-oxo-l-[2•-(lH-tetrazo^5-yl)biphe^^ 
tetrahydro-pyrimidine or a salt thereof. 

14.2-(nrbutyl)-6-oxo-l-[2^(lH-tetrazoI-5-yl)biphenyM-ylmethyI]-I,4,5,^ 
pynmidine or a salt thereof. 

15.2-(n>butyl>6-oxo-4,4.5,5^tctramelhyi-l-[2'-(lH-tetrazol-5-yl)biphenyl-4-yimeihyi]- 
1,4^,6-teirahydro-pyrimidine or a salt thereof. 

16.2-(n-butyI)-4,4-diethyl'5-oxo-l-[2*-{lH-tetrazol-5-yl)biphenyl-4-yImethyl]- 
4,5-dihydrb-l H-imidazole or a salt thereof. 

17.2-(n-bulylH-oxo-3-[2^(lH-ietrazol-5-yl)biphenyl-4-ylmethyI>13^ 
non- 1-cne or a salt thereof. 



18.2-(n-butyl)-4-isopropyl-5-oxo-i-[2'.(lH-tctrazol-5-yl)biphenyl-4-ylmcthyl]- 
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4,5-dihydro-iH-imidazole or a salt thereof. 

19, 13-di-(n-butyl)-5-oxo-4-(2'-(lH-tct^a20l-5-yl)biphcnyl^ylmcthyl^l3^ 
4H-1 ,2,4-lriazole or a salt thereof. 

20. 4.4-dimeihyl-5-oxo-2-(ii-propyl)- 1-[2'-( I H-tetrazol-5-y l)biphenyl-4-ylmethyl3- 
4»5-dihydrb-lH-imida20le or a salt thereof. 

2L4.4-dinlethyl-5-oxo-2-{n-pentyl^l-[2'-(lH-leUazo^5-yi)biphenyi-4-yl 
4^ihycIro*lH-imtdazolc or a salt thereof. 

22.2;-{n-butyI)-4-isopropyl-4-meihyl-5-oxo-l-(2'-(lH-tetra20l-5-yl)biphenyl- 
4-ylraethyl]-4,5-dihydro-lH-imidazble or a salt thereof. 

23. 3-(n-buty 1)- 1 -meihyl-5-oxo-4-[2*-( 1 H-tetrazol-5-yl)biphenyl-4-ylmethyl]- 
i,5-dihydro-4H-l,2,4-tiiazoIe or a salt thereof. 

24.2-(n-butyl)-4-melhyI-5-oxo-l-[2'-{lH-lcuazol-5-yl)biphenyl-4-yln)ethyl]- 
4,5-dihydro-lH-iniidazole or a salt thereof. 

25. 2-(n-butyl)-4-ethyl-5-oxo-l-[2'-(lH-tetrazol-5-yl)biphenyl-4-ylmethyl]-4,5-dihydro- 
IH-lmidazole or a salt thereof. 

26.2-(a-butyl)-5-oxo-l-[2*-{lH-tetra20l-5-yl)biphenyl-4-ylmethyl]-4,5-difaydro- 
IH-imidazole or a salt thereof, 

27. A compound according to any one of claims 1 to 26 or, if appropriate, a tautomer 
thereof, in each case in free form or in the forni of a pharmaceuiicaily acceptable salt, for 
use ia a method for the therapeutic treatment of the human or animal body. 

2S. A compound according to any one of claims 1 to 27 or, if appropriate^ a tautomer 
thereof, in each case in free form or in the form of a pharmaceutically acceptable salt, for 
use as an antihypertensive drug. 

29. A pharmaceutical composition comprising as active ingredient a compound according 
\o any one of claims 1 to 28 or, if appropriate, a tautomer thereof, in each.case in free form 
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or in the form of a pharmaceutically acceptable salt, if desired together with customary 
pharmaceutical excipients. 

30, An antihypertcnsively active pharmaceutical composition according to claim 29 
wherein an antihypertensively active compound is selected. 

31. A process for the preparation of a compound of formula I according to any one of 
claims 1 to 26 or, if appropriate, a tautomer thereof, in each case in free form or in the 
form of a salt, which comprises 

a) in a compound of the formula . 




wherein Zj is a radical that can be converted into or in a salt thereof, converting Zj 
inioR2rOr 

b) cyclising a compound of the formula 
HN-X 




(ni). 



or a salt thereof, or 



c) reacting a compound of the formula 



(IV). 
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or a salt thereof, with a compound of the formula 

Ri-C(Z2)(23)Z4 (V). 

wherein either and Z3 togeihcr are unmodified or functionally modified 0x0 and Z4 is a 
nucleofugal leaving group. brZj. 7^ and Z4. independendy of one another, are a 
nucleof ugal leaving group, and in each case, if desired, converting a compound I 
obtainable in accordance wth the process or in another manner, or a tautomer thereof, in 
each case in free form or in the form of a salt, into a different compound I or a tautomer 
thereof, separating a mixture of isomers obtainable in accordance with the process and 
isolating the desired isomer and/or converting a free compound I obtainable in accordance 
with the process, or a tautomer thereof, into a salt, or converting a salt of a compound I 
obtainable in accordance with the process, or of a tautomer thereof, into the free 
compound I or a tautomer thereof or into a different salt 

32. A method for the treatment of high blood pressure and/or cardiac insufficiency, which 
comprises adnunistering a compound according to any one of claims 1 to 28 or. if 
appropriate, a tautomer thereof, in each case in free form or in the form of a 
pharmaceutically acceptable sail, or a pharmaceutical composition according to claim 29 
or claim 30. 

33. The use of a compound according to any one of claims 1 to 28 or. if appropriate, of a 
tautomer thereof, in each case in free form or in the form of a pharmaceutically acceptable 
salt, for the preparation of a pharmaceutical composition. 
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